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PRESIDENT   OF   THE  ROYAL  SOCIETY. 

{WUh  a  Portrait.*) 

This  distinguished  Surgeon  has  lately  been  elected  to  the  Presi- 
dential Chair  of  the  Royal  Society,  the  highest  honour  which  in  this 
country  can  be  bestowed  upon  a  sarant  by  his  compeers.  That  such 
distinction  has  been  nobly  earned  by  Sir  Benjamin  Brodie,  will  be 
acknowledged  by  every  one  who  glances  at  the  published  results  of  his 
long  professional  life,  in  his  valuable  contributions  to  Surgery  and 
the  collateral  sciences. 

Sir  Benjamin  Cnllins  Brodie  is  the  grandson  of  a  younger  branch 
of  the  ancient  Scottish  family  of  Brodie,  and  is  the  third  son  of  the 
late  Eev.  Peter  BeUinger  Brodie,  M.A.,  Rector  of  Winterslow,  near 
Salisbury,  "Wilts,  by  Sarah,  daughter  of  Benjamin  Collins,  Esq.,  of 
31ilford,  also  near  Salisbury.  "  His  father's  sister  was  married  to 
Dr.  Denman,  father  of  the  late  Chief  Justice  Lord  Denman,  and  an 
elder  sister  of  his  mother  was  married  to  the  late  Sir  George  Staun- 
ton, Bart.,  author  'of  the  Narrative  of  'Lord  Macai-tney's  Embassy 
to  China.'  The  elder  brother  of  Sir  Benjamin  was  the  late  Mr. 
Brodie,  well  known  as  holding  the  highest  rank  in  his  profession 
as  a  Conveyancer ;"  and  his  second  brother  sat  in  Parliament  for 
Salisbury. 

Sir  Benjamin  was  bom  at  Winterslow,  in  1783  ;  was  educated  at 
home  by  his  father  ;  and  upon  his  removal  to  the  metropolis,  com- 
menced his  studies  for  his  future  profession  by  attending  the  Lectures 
on  Anatomy  at  Mr.  Wilson's  Hunterian  School  in  Great  Windmill- 
street.  He  next  became  a  pupil  of  Mr.  (afterwards  Sir  Everard) 
Home,  at  St.  George's  Hospital ;  and  he  was  subsequently  asso- 
ciated with  Sir  Everard  in  his  dissections  in  Comparative  Anatomv. 
For  seven  years  (1S05  to  1812),  Mr.  Brodie  taught  Anatomy  at  the 
Hunterian  School,  first  as  Demoastrator  in  the  dissecting-room,  and 
subsequently  as  Lecturer  in  the  theatre ;  on  retiring  from  which 
duties  he  was  succeeded  by  Sir  Charles  Bell. 

In  ISOS,  Mr.  Brodie  was  appointed  Assistant-Surgeon  to  St. 
(Jeorge's  Hospital.  He  was  afterwards  elected  Surgeon,  which  office 
he  filled  until  the  year  1840.  His  Lectures  on  Surgery  were  well 
attendetl;  and  subsequent  to  1830  he  delivered  Clinical  Lectures  to 
the  Students  gratuitously. 

In  1819,  he  was  appointed  Professor  of  Anatomy  to  the  Royal 
College  of  Surgeons,  which  office  he  resigned  in  1823.  In  1837, 'he 
delivered  the  Annual  Oration  at  the  College,  upon  the  birthday  of 

•  Engraved  by  permission,  from  the  Phoioffrapkie  FortraiU  of  Licinij  Cele- 
britiet,  by  Messrs.  Maull  and  Polyblank;  and  a  few  of  the  data  in  the  foUowing 
pages  are  from  Mr.  Walford's  neatly-w-ritten  Memoir  in  the  same  work. 
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John  Hunter,  whose  character  and  genius  Mr.  Brodie  illustrated 
with  great  felicity. 

Nearly  half  a  century  since  (in  1810),  he  was  elected  a  Fellow  of 
the  Royal  Society  ;  and  in  the  following  year  he  received  the  Copley 
Medal,  for  various  papers  printed  in  the  Philosoj^hical  Transactions. 
Thus,  in  1809  he  contributed  an  "Account  of  the  Dissection  of  a 
Human  Fcetus,  in  which  the  Circulation  of  the  Blood  was  cairied  on 
without  a  Heart ;"  "On  some  Physiological  Researches  respecting 
the  Influence  of  the  Brain  on  the  Action  of  the  Heart,  and  on  the 
Generation  of  Animal  Heat, "  1811 ;  "  Experiments  and  Observations 
on  the  different  modes  in  which  Death  is  produced  by  certain  Vege- 
table Poisons,"  1811,  on  which  he  made  further  communications  iu 
the  two  following  years.  These  papers  were  republished  in  a  sepa- 
rate form,  with  notes,  in  1851.  In  1814  appeared  his  "  Experiments 
and  Observations  on  the  Influence  of  the  Nerves  of  the  Eighth  pair 
on  the  Secretions  of  the  Stomach." 

Sir  Benjamin  Brodie  appears  to  have  taken  considerable  interest 
in  the  internal  affairs  of  the  Royal  Society,  for  in  the  second  volume 
of  Mr.  Weld's  History,  we  find  the  following  letter  concerning  Sir 
Joseph  Banks's  ideas  as  to  the  admission  into  the  Society  : 

"  II,  Savile-row,  April  7, 1848. 
"MydeaeSik, 

"The  view  which  Sir  Joseph  Banks  took  of  the  construction  of  the  Eoyal 
Society  was,  that  it  shall  consist  of  two  classes : — the  working  men  of  science,  and 
those  who,  from  their  position  in  society,  or  fortune,  it  might  be  desirable  to  retain 
as  patrons  of  science.  Sir  Everard  Home  wished  to  propose  Dr.  Vaughan  (who 
was  tlien  in  very  large  practice  as  a  metropolitan  physician,)  as  a  Fellow  of  the 
Society,  but  Sir  Joseph  would  not  agree  to  it.  He  said  he  would  not  allow  a  gen- 
tleman to  be  qualified  for  admission  into  the  Society  merely  because  he  was  a 
fashionable  physician.  After  some  years.  Dr.  Vaughan  inherited  a  fortune,  and 
became  Sir  Henry  Halford.  Sir  Joseph  then  said  that  he  might  now  be  admitted 
as  belonging  to  the  other  class.    Sir  Henry  was  accordingly  elected. 

"  Sir  Everard  Home  at  another  time  asked  Sir  Joseph's  consent  to  his  proposing 
Dr.  Warren  as  a  Fellow ;  but  Sir  Joseph  gave  the  same  answer.  Dr.  Warren  was 
afterwards  elected  a  Fellow  with  Sir  Joseph's  concurrence,  as  being  a  member  of 
the  Animal  Chemistry  Society.  "  I  am,  &c., 

"  B.  C.  Beodie." 

Sir  Benjamin  has  for  several  years  possessed  the  first  surgical 
practice  in  the  metropolis  ;  and  this  success,  more  than  a  quarter  of 
a  century  since,  brought  him  the  highest  patronage.  In  1828,  he 
was  appointed  Surgeon  in  Ordinarj'  to  King  George  the  Fourth  ; 
and  he  took  part  in  i\\e  post-mortem,  examination  and  embalming  of 
the  Royal  remains.  In  1832,  on  the  death  of  Sir  Everard  Home, 
Serjeant-Surgeon  to  King  William  the  Fourth,  the  office  was  con- 
ferred upon  Mr.  Brodie,  who,  in  1834,  received  the  honour  of  a 
Baronetcy.  Sir  Benjamin  is  now  Surgeon  to  the  Queen,  and  Sur- 
geon to  the  Prince  Consort. 

In  1856,  Sir  Benjamin  Brodie  received  from  the  University  of 
Oxford  the  honorary  degree  of  D.C.L.  He  is  a  corresponding 
member  of  the  Institute  of  France,  and  a  foreign  member  of  other 
learned  Societies  and  Academies  in  Europe  and  America. 

Among  Sir  Benjamin  Brodie's  published  works  are  his  papers  in 
the  Transactions  of  the  Royal  Medical  anel  Chirurgical  Society.    His 
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Pathological  and  Surgical  Obserrations  0)i  the  Diseases  of  the  Joints 
has  reached  a  fifth  edition,  and  his  Lectures  on  Diseases  of  the  Uri- 
nary Organs,  a  fourth  edition :  these  originally  appeai-ed  in  the 
Medical  Gazette,  to  which  Sir  Benjamin  Brodie  largely  contributed. 
His  Piydiological  Inquiries,  illustrating  the  mutual  relations  of  the 
physical  organization  and  the  mental  faculties,  has  reached  the  third 
«dition. 

In  November  last.  Sir  Benjamin  Brodie  was  honoured  with  an 
additional  testimonial  to  his  skill  and  high  character,  by  his  election 
as  President  of  the  New'  iledical  Council,  under  the  Act  to  regulate 
the  Qualifications  of  Practitioners  in  Medicine  and  Surgery,  passed  in 
the  last  Session  of  Parliament.  Immediately  following  the  above 
election,  the  following  merited  tribute  to  the  professional  and  per- 
sonal merits  of  Sir  Benjamin  Brodie  appeared  in  the  Lancet  for 
November  27 : — 

"  If  any  man  «nay  legitimately  look  with  pride  and  satisfaction  njwn  a  career  of 
brilliant  and  imdimme<i  success,  mispotted  by  a  moral  blot,  and  darkened  by  no 
shadow,  but  daily  more  rich  in  honour,  and  pre-eminent  in  usefulness,  that  man, 
amongst  a-*,  is  Sir  Benjamin  Brodie.  Gifted  with  singular  acuteness,  with  an  in- 
-rineible  love  of  labour,  with  clear-sighted  vision  of  the  truth,  and  with  peculiar 
firmness  and  morality  of  mind,  he  has  long  filled  the  public  eye  with  the  image  of 
.a  man  who  shows  how  high  are  the  qualities  which  a  great  surgeon  can  possess. 
In  him  we  have  been  respected,  and  by  him  we  would  be  represented.  The  honour 
of  election  to  the  office  of  President  "of  the  Medical  Council,  which  on  Tuesday 
night  befel  Sir  Benjamin  Brodie,  is  the  highest  which  the  profession  possesses  in 
its^gift.  On  Monday  next.  Sir  Benjamin.  Brodie  will  be  elected  President  of  the 
Boyal  Society.  It  is  a  rare  fortune  which  crowds  distinctions  so  singular  within 
•the"  space  of  a  few  days.  It  is,  perhaps,  as  unusual  that  they  should  be  bestowed 
with  common  consent,  and  amidst  general  plaudits.  The  verdict  of  the  world  of 
science  confirms  the  voice  of  the  profession,  and  it  is  a  matter  of  sincere  cougratn- 
lation — one  which  is  of  vast  importance  to  the  profession — that  our  representative 
is  a  man  whom  the  wisest  and  the  most  powerful  intellects  in  the  country  have 
elsewhere  elected  to  a  place  of  authority  and  weight." 

On  November  30,  Lord  Wrottesley  having  formally  resigned  the 
Presidential  Chair  of  the  Eoyal  Society,  Sir  Benjamin  Brodie  was 
elected  President  as  his  Lordship's  successor.*  In  the  list  of  Presi- 
dents are  the  names  of  three  distinguished  Physicians — Sir  Hans 
Sloane,  Sir  John  Pringle,  and  Dr.  Wollaston  ;  but  the  present  is 
the  first  instance  of  the  Chair  being  filled  by  a  Member  of  the  College 
of  Surgeons  ;  and  the  distinction  could  not  have  been  conferred  upon 
a  savant  with  higher  qualifications  than  Sir  Benjamin  Brodie  pos- 
sesses,— to  promote  the  main  object  of  the  Society — "investigation 
into  the  Laws  of  Nature." 

Sir  Benjamin  married,  in  1815,  Anne,  daughter  of  Mr.  Serjeant 
Sellon,  by  whom  he  has  a  family.  The  eldest  son,  Mr.  Benjamin 
Collins  Brodie,  B.A.,  is  Aldrich  Chemistry  Professor  in  the  Uni- 
versity of  Oxford.  Abstracts  of  several  of  his  contributions  to 
chemical  science  will  be  found  in  the  Year- Boole  of  Facts. 

*  See  pp.  100—103  of  the  present  volume. 
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STEAM   XAVIGATIOJf. — THE   GREAT   EASTEEX. 

At  the  late  Meeting  of  the  British  Association,*  Mr.  W.  Fair- 
bairn,  President  of  the  Section  of  Mechanical  Science,  thus  charac- 
terized the  recent  progress  of  Steam  Navigation  : 

"In  this  department  of  practical  science,  although  much  has  been 
done,  yet  much  remains  to  be  accomplished  in  giving  to  the  iron 
ship  uniformity  of  strength  and  security  of  construction.  In  vessels 
of  such  complex  form,  bounded  by  such  a  variety  of  curved  surfaces, 
we  are  yet  much  at  sea  as  to  the  precise  points  of  application  of  the 
material  in  order  to  attain  the  maximum  of  strength  combined  with 
lightness  and  economy  in  the  distribution  of  the  material.  These 
are  data  yet  to  be  ascertained,  and  it  will  require  long  and  laborious 
experimental  researches  before  the  facts  are  clearly  known  and  esta- 
blished. Much  has,  however,  been  accomplished  in  the  absence  -^f 
these  data,  and  I  may  safely  refer  to  that  noble  structure  the 
Lexnathan,  which,  with  all  her  misfortunes,  is,  nevertheless,  a  most 
magnificent  specimen  of  naval  architecture.  The  cellular  system,  so 
judiciously  introduced  by  Mr.  Brunei,  is  her  great  source  of 
strength,  and  1  am  persuaded  that  she  will  stand  the  test  ^which  I 
have  recommended  in  other  cases)  of  being  suspended  upon  the  two 
.  extreme  points  of  stem  and  stern  with  all  her  machinery  on  board ; 
or,  these  conditions  being  reversed,  I  believe  she  may  be  poised  upon  a 
point  in  the  middle,  like  a  scale-beam,  without  fracture  or  injury 
to  the  material  of  which  she  is  composed.  Her  cellular  construction 
and  double  sheathing  round  the  hull,  and  the  same  formation  on  the 
upper  deck,  give  to  the  vessel  enormous  power  of  resistance,  and 
her  division  and  subdivision  by  bulkheads  ensure  a  large  margin  of 
security  in  whatever  circumstances  she  may  be  placed.  In  fact, 
she  may  be  considered  as  a  large  hollow  girder  recjuiring  a  load  of 
nearly  10,000  tons  suspended  from  the  centre  to  break  her.  I  men- 
tion this  to  show  that  her  want  of  success  is  not  due  to  any  fault  in 
the  ship  herself,  but  to  the  magnitude  of  the  speculation  as  a  com- 
mercial transaction,  and  her  unmanageable  character  in  regard  to 
the  shipment  of  cargo,  and  similar  difficulties  which  she  may  be 

*  Held  at  Leeds,  in  September  last,  under  the  very  able  Presidency  of  Professor 
Owen.  This  is  generally  considered  to  have  been  the  most  brilliant  Jleeting  of  the 
Association  since  its  establishment.  Of  the  proceedings,  more  especisdly  the 
opening  Addresses  of  the  President  of  the  General  Meeting,  and  of  the  Presidents 
of  the  Sections,  several  quotations  are  given  in  the  following  pages. 
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called  upon  to  encounter.  I  hope,  however,  that  the  necessary- 
funds  will  be  forthcoming  to  complete  her  equip  ment,  and  that  we 
shall  yet  see  her  dashing  aside  the  surge  of  the  A  tlantic  at  a  speed  of 
18  to  20  knots  an  hour.  " 

We  have  only  to  add,  that  the  Launch  of  the  great  ship  was  com- 
pleted on  January  31,  (the  day  of  the  publication  of  the  Year-Book 
cf  Facts,  1858,  with  the  Portrait  of  her  Builder,  Mr.  Scott  Russell,) 
this  being  about  three  months  from  the  date  of  the  first  attempt  at 
launching.  The  operation  is  calculated  to  have  cost  about  60,000Z. 
or  70,000L     The  name  has  been  reversed  to  the  Great  Eastern. 

The  Company  originally  formed  for  building  the  vessel  has  been 
dissolved  ;  and  a  new  Company  has  been  organized  to  complete  her 
equipment,  which  has  been  already  the  subject  of  many  ai-tistic  anti- 
cipations.   

CHERBOURG. 

The  Napoleon  Docks  were  opened  with  great  pomp  and  circum- 
stance, on  August  5,  by  the  Emperor  of  the  French, — Queen  Vic- 
toria and  the  Prince  Consort  being  present  on  the  occasion,  which 
was  much  commented  on  by  the  jiublic  journals.  By  a  singular 
coincidence,  upon  the  same  day,  Telegraphic  communication  by  the 
Atlantic  Cable  was  completed — in  the  ideal  contrast;  the  peaceful 
triumph  dinmiing  the  vain  glory  of  war. 

The  works  at  Cherbourg  are  of  a  gigantic  description,  and  have  been  carried  on 
diuing  seventy  years.  The  principal  works,  so  far  as  the  marine  engineers  are 
concerned,  were  completed  by  1854,  at  a  cost  of  nearly  three  millions  sterling..  Mr. 
G.  E.  Bui-ncll  says,  in  general  terms,  the  Cherbourg  breakwater  may  be  described 
as  presenting  a  mass  of  rubble  stone,  having  a  slope,  from  the  bed  of  the  sea  to  the 
level,  of  nearly  22  feet  below  high- water  line  of  spring  tides,  towards  the  roads  in 
the  ratio  of  one  base  to  one  in  height  (1  to  1).  The  top  of  the  mass  then  has  a 
much  more  gentle  inclination;  for  m  the  width  of  19J  feet  its  inner  summit 
attains  the  level  of  15|  feet  below  high-water  line,  and  there  it  stops  against  a  wall, 
almost  vertical,  rising  7  feet  above  the  same  high- water  line  or  datum.  There  is  a 
level  platform  at  this  height  of  20i  feet  wide  on  the  eastern  arm,  and  21  feet  wide 
on  the  western  arm ;  and  beyond  it  there  is  a  solid  masonry  parapet  (about  5  feet 
high,  aiid  rather  more  than  8  feet  wide)  towards  the  sea.  The  outer  line  of  this 
parapet  is,  in  fact,  in  the  continuation  of  the  sea  face  of  the  wall,  and  the  latter  has 
been  built  of  coarse  and  dressed  masonry,  laid  with  the  greatest  care,  and  composed 
of  the  very  best  materials,  upon  a  general  bed  of  hydraulic  concrete  5  feet  thick, 
laid  over  the  loose  rubble  hearting.  The  bottom  of  the  concrete  is  about  29  feet 
below  datum.  Beyond  the  edge  of  the  masonry  which  protects  the  foot  of  the 
vertical  wall,  the  top  of  the  rubble  hearting  of  the  breakwater  has  assumed  a  slope 
of  1  in  10  towards  the  open  sea  under  the  influence  of  storms.  This  slope  con- 
tinues until  the  top  line  has  descended  to  47  feet  below  datum,  and  thence  it  con- 
tinues to  the  bottom  at  the  rate  of  li  to  1. 

The  small  materials  used  in  the  hearting  of  the  breakwater  are  naturally  exposed 
to  be  displaced  by  storms.  Of  late,  however,  a  very  eft'ectual  mode  of  protecting 
the  sea  slope  has  been  adopted,  consisting  of  huge  artificial  blocks,  cubing  not  less 
than  26  yards,  placed^  upon  those  portions  of  the  breakwater  which  are  most  ex- 
posed to  the  effects  of  the  sea.  These  blocks  are  composed  of  rubble  masonry  and 
of  Portland  cement  mortar,  the  cement  being  English,  of  the  manufactory  of  White 
and  Sons,  Westminster. 

Returning,  however,  to  the  consideration  of  the  general  plan  of  these  offensive 
and  defensive  works,  we  find  that  there  is  at  the  apex  of  the  angle  formed  by  the 
meeting  of  the  two  branches  of  the  breakwater,  a  large  central  fort,  having  a  total 
development  of  about  509  feet,  measured  on  tlie  inner  line  of  the  parapet,  which 
forms  a  very  flat  semi-ellipse.    Behind  this  battery  there  is  to  be  raised  an  elliptical 
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central  tower,  measuring  225  feet  on  the  major,  and  123  feet  on  the  minor  axis.  A 
casemated  fort,  of  about  190  feet  front,  is  to  be  formed  on  the  western  or  longer 
branch,  and  two  large  circular  forts  are  placed  at  the  eitremities  of  the  breakwater  ; 
that  of  the  eastern  end  being  100  feet  in  diameter,  and  that  of  the  western  end 
about  133  feet  in  diameter. 

The  militarv  port  of  Cherbourg  consists  of  an  outer  harbour,  7761  feet  long  by 
662|  feet  wide,  with  a  minimum  depth  of  water  of  »S|  feet.  The  channel  at  the 
entrance  is  206  feet  wide  av  the  narrowest  point,  and  is  usually  530  feet  wide. 
The  cost  of  this  outer  harbour  was  estimated  at  nearly  680,000/.  '  Beyond  it,  and 
communicating  with  it  by  means  of  a  lock  of  about  130  feet  long  and  5S  feet  7 
inches  wide,  is  a  Coating  "basin  957  feet  long  by  712  feet  9  inches  wide.  There  are 
on  the  opposite  side  of  the  outer  harbour  to  this  floating  basin,  four  fine  covered 
building  slips  for  120-gtm  ships,  and  a  graving  dock  close  by  a  caisson,  besides 
some  uncovered  slips  for  building  smaller  classes  of  ships.  The  building  slips  for 
vessels  of  the  line  are  3S3  feet  long  by  78  feet  8  inches  wide.  The  graving  dock  is 
2i5  feet  long  by  about  73  feet  wide,  with  a  depth  of  water  over  the  sill  of  about  27 
feet  6  inches. 

The  inner  floating  harbour  has  been  inaugurated.  It  is  parallel  to  the  first 
floating  basin,  and  will  communicate  both  with  the  outer  harbour  and  the  basin. 
It  is  about  278S  feet  long  by  about  1312  feet  wide,  and  is  entirely  excavated  out  of  the 
soUd  rock— a  member  of  the  transition  series,  extremely  hard  and  tongh.  All 
round  this  marvellous  sheet  of  water  is  a  series  of  graving  "docks  and  builtoig  slips 
of  remarkable  beauty,  so  far  as  we  may  judge  of  them  by  their  present  state,  at 
least ;  and  immediately  beyond  the  quays  are  the  various  magazines,  storehouses, 
sail-lofts,  shops,  ic,  which,  when  complete,  will  render  Cherbourg  one  of  the 
most  complete  arsenals  in  Europe.  When  the  works  still  unfinished  shaU  have 
been  executed,  Cherboui^  will  constitute  on*  of  the  most  formidable  military  and 
naval  posts  in  the  world.  

THE   OKDXAXCE   SCBTEY. 

The  National  Survey  of  the  United  Kingdom  is  based  upon  a 
system  of  triangulation,  extending  over  the  whole  countrj'.  The 
distances  between  the  trigonometrcal  sections  are  derived  from  the 
measured  base  line  on  Salisbury  Plain,  and  on  the  north  shore  of 
Lough  Foyle,  in  the  north  of  Ireland.  This  most  important  branch 
of  the  work  has  been  executed  with  the  greatest  accuracy,  the  diffe- 
rence  between  the  measured  lengths  of  the  bases  of  verification  and 
-heir  computed  lengths  notexceeding  2iinche3  in  7  miles.  The  average 
length  of  the  sides  of  the  triangles  in  the  principal  triangulation  is 
ubout  60  miles,  but  many  of  the  sides  exceed  1 00  miles  in  length. 
The  primary  triar.gidation  is  next  broken  up  into  smaller  triangles, 
■uhe  sides  of  which  are  from  5  to  10  miles  in  length,  and  this  secon- 
dary triangulation  is  again  broken  up  into  triangles  the  sides  of 
■which  are  about  one  mile  long,  to  form  the  tertiary  or  minor  triangu- 
lation. The  men  employed  to  make  the  detailed  survey  then  actually 
measure  the  length  of  each  side  of  the  minor  triangles  on  the  ground, 
noting  in  their  "field-books"  every  fence,  stream,  or  other  object 
ihey  may  cross  ;  they  then  measure  cross  lines  from  one  side  of  the 
triangle  to  the  other,  and,  by  taking  offisets  from  the  measured  lines 
lo  every  object  on  the  face  of  the  country,  they  obtain  in  their  field- 
l)Ook3  the  data  for  plotting  accurate  plans  upon  any  scale  which  may 
be  required.  The  length  of  every  measured  side  of  a  triangle  is 
therefore  checked  by  the  computetl  trigonometrical  distance,  and  the 
jx;curacy  of  the  hnes  within  each  triangle  is  checked  by  the  plotting, 
r  nd  thus  no  errors  can  escape  detection.  Bj'  this  method  perfect 
a  ccuracy  is  obtained,  not  only  in  every  part  of  the  detail  of  the  survey, 
I  ut  every  object  is  exactly  in  its  correct  relative  position  to  every 
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other  object,  however  distant.  The  levels  engraved  on  the  plans  are 
all  given  in  relation  to  one  datum  level,  that  for  Great  Britain  being 
the  level  of  mean  tide  at  Liverpool. 

The  scales  which  have  been  adopted  for  the  plans  are  as  follows  : — 
Town  maps,  60  inches  to  a  mile,  or  1 -500th  of  the  actual  linear 
measure  ;  parishes,  25 '334  inches  to  a  mile,  or  l-2500th  of  the  actual 
measurement ;  counties,  6  inches  to  a  mile  ;  and  the  general  map  of 
the  kingdom,  1  inch  to  a  mile.  The  parish  plans  are  engraved  upon 
zinc  ;  and  the  plans  of  towns,  counties,  and  the  general  map  of  the 
kingdom,  are  engraved  upon  copper.  Zincography  is  now  generally 
adopted,  instead  of  lithography,  on  account  of  the  facility  of  handling 
zinc  plates  rather  than  lithographic  stones,  which  are  necessarily 
heavy,  and  are  constantly  liable  to  be  broken.  Copies  of  the  plans 
are  sometimes  also  produced  by  a  new  patent  process,  called  the 
"Anastatic  pi-ocess,"  by  which  any  drawing  or  print,  however  old, 
but  which  has  originally  been  made  with  a  greasy  ink,  may  be  trans- 
ferred to  a  zinc  plate,  and  copies  of  it  obtained  by  printing  from  the 
zinc.  The  reduction  of  the  scale  of  the  1-inch  plans  from  those  of 
a  larger  size  is  done  by  means  of  photography.  The  collodion  pro- 
cess is  employed  for  the  purpose  of  taking  the  negative  copy.  The 
lens  of  the  camera  used  is  a  single  achromatic  meniscus,  3i  inches  in 
diameter,  with  a  principal  focal  length  of  24  inches.  Tlie  plan  to 
be  reduced  is  attached  to  a  board,  which  can  be  adjusted  by  a  screw 
to  any  height  that  may  be  required,  and  turns  upon  a  centre  pivot. 
The  camera  is  placed  opposite  to  it  on  a  table  which  runs  upon 
wheels  upon  a  small  tramway  laid  down  on  the  floor  of  the  photo- 
graphic room,  and  the  required  scale  of  the  reduction  is  obtained  by 
tracing  on  the  ground  glass  of  the  camera  a  rectangle  con-esponding 
on  the  reduced  scale  to  the  rectangle  of  the  plan  to  be  reduced.  The 
curvature  of  the  image  and  the  indistinctness  of  outline  from  sphe- 
rical aberration  are  both  remedied  by  reducing  the  diaphragm  in 
front  of  the  lens  to  a  small  aperture.  From  the  negative  thus 
obtained  on  glass,  as  many  positive  copies  on  paper  as  are  required 
are  then  taken  in  the  usual  way.  The  introduction  of  this  method 
has  greatly  lessened  the  cost  of  reducing  the  plans,  and  also  saves  an 
immense  quantity  of  time  and  labour.  The  6-inch  map  is  engraved 
in  sheets  3  feet  by  2  feet,  the  sheets  of  each  county  being  made  to 
fit  together  by  the  marginal  lines,  so  as  to  form,  if  required,  a  single 
plan.  A  considerable  saving  in  the  cost  of  engraving  the  Ordnance 
Maps  is  effected  by  using  steel  punches  to  cut  the  woods,  figures, 
rocks,  &c.,  on  the  copper  plates  ;  the  work  is  thus  done  much  more 
quickly  than  by  hand,  and  boys  are  employed  at  it  in  the  place 
of  skilled  engravers.  A  portion  of  the  writing  al^  on  the 
copper  plates  is  engraved  by  machine  (Becker's  patent),  and  the 
parks  and  sands  are  ruled  by  machine  with  a  steel  dotting  wheel,  the 
pressure  of  the  wheel  and  the  interval  between  the  dots  being  regu- 
lated according  to  the  tint  required  to  be  produced.  The  ink  used 
in  the  copper- plate  printing  consists  of  Frankfort  black  with  a  mix- 
ture of  Prussian  blue,  ground  with  burnt  oil  in  a  mill  constructed  at 
the  Ordnance  Map  office,  at  Southampton,  for  the  purpose.  After 
printing,  the  impressions  are  first  dried  between  millboards,  and  are- 
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then  placed  between  glaze  boards  and  pressed  in  an  hydraulic  press, 
after  which  they  are  ready  for  issue. — Times,  Aug.  21,  1S5S. 


SOCIETY   OF   ARTS. 

Mk.  C.  Wextworth  Dilke,  chairman  of  the  Council,  delivered 
on  November  17th  the  opening  Address.  We  give  the  more 
important  paragraphs  : — "  In  the  Address  read  last  year,  tliree 
subjects  were  prominently  noticed  as  requiring  the  attention 
of  the  Council — Artistic  Copyright,  Pai'cels  Post,  and  Eesources 
of  India.  Considerable  progress  has  been  made  with  reference  to 
the  amendment  of  the  law  of  Artistic  Copyright.  The  Committee, 
composed  as  it  was  of  men  eminent  as  painters,  sculptors,  engi-avers, 
and  patrons  of  art,  lawyers,  and  othei-s  well  acquainted  with  the 
subject,  having  for  their  chairman  Sir  Charles  Eastlake,  the  Presi- 
dent of  the  Royal  Academy,  at  the  end  of  the  last  session  made  their 
Keport  to  the  Council,  embodying  the  principles  on  which  any  amend- 
ment of  the  law  should  be  based,  and  they  accompanied  that  Report 
Avith  a  draft  of  a  Bill  for  carrying  their  views  into  efifect.  This 
Eei>ort,  however,  was  not  made  until  it  was  too  late  to  bring  the 
matter  fully  before  the  Legislature.  Nevertheless,  Lord  Lyndhurst, 
who  kindly  undertook  the  charge  of  the  Society's  petition  to  the 
House  of  Lords,  on  presenting  it  as  well  as  petitions  from  other 
bodies  and  individuals,  moved  for  and  obtained  a  Committee  of 
Inquiry  on  the  subject.  Owing,  however,  to  the  session  of  Parlia- 
ment then  drawing  near  its  close,  this  Committee  did  not  enter  on 
the  inquiry  ;  but  it  is  hoped  that,  on  the  opening  of  Parliament  next 
year,  the  Committee  will  be  re- appointed,  and  that  the  session  will 
not  close  without  some  well-considered  amendment  of  the  law.  The 
Council  have  already  appointed  a  small  Committee,  on  which  Sir 
Charles  Eastlake  has  consented  to  serve,  for  the  purpose  of  taking 
such  measures  as  may  be  thought  right  for  best  promoting  in  the 
Xegislature  those  views  which  the  large  and  influential  Committee 
of  the  Society,  last  year,  set  forth  in  their  Eeport."  ****** 
Another  subject,  however,  of  great  importance,  occupied  much  of 
the  attention  of  the  Council— viz.,  the  propriety  of  holding  a  second 
Great  Exhibition  in  1S61. 

The  adjudicators  appointed  by  the  Society  to  report  on  the  merits 
of  the  twenty-two  Essaj's  sent  in  in  competition  for  the  prize  of  two 
hundred  guineas  offered  by  Mr.  Henry  Johnson,  have  made  tlieir 
award,  and  the  prize  has  been  paid,  with  Mr.  Johnson's  consent,  to 
Mr.  Edward  Capps,  of  Cheshunt- terrace,  Bermondsey. 
The  medals  were  then  presented  as  follows  : — 

To  Mr.  J.  A.  Clarke,  for  liis  essay  "  On  the  Application  of  Steam-power  to  the 
Cultivation  of  the  Soil." 

To  Air.  A.  G.  Findlay,  for  his  paper  "On  the  Progress  of  the  English  Light- 
house System." 

To  Mr.  W.  Ti.  Scott,  for  "  A  Self-registerin j  Maximum  Thermometer  for  great 
depths  at  Sea." 

To  Mr.  W.  Stones,  for  his  paper  "On  New  Zealand  and  its  Resources." 

To  Mr.  F.  B.  De  la  Trehonuais,  for  his  papor  "  On  the  Past  and  Present  of 
French  Agriculture." 

To  Mr.  J.  Underwood,  for  his  paper  "On  the  History  and  Chemistry  of  Writing-^ 
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Printing,  and  Copying  Inks,  and  a  new  plan  of  taking  Manifold  Copies  of  Written 
and  Printed  Documents,"  Ac. 

To  Dr.  J.  F.  Watson,  for  his  paper  "  On  the  Composition  and  Relative  Value  of 
the  Food  Grains  of  India." 

To  Mr.  \V.  Williams,  for  his  "  Machine  for  Cutting  and  Dressing  Stones  for 
Building  Purposes." 

To  Mr.  J.  W.  Wilson,  for  his  "Combination  of  the  Tubular  Gouge  and  Disc- 
paring Tool  for  Wood-shaping  Machinery." 

To  Professor  J.  Wilson,  for  his  paper  "On  Canada:  its  Productions  and 
Resources." 


INSTITUTION   OF   CIVIL   ENGINEERS. 

The  Annual  General  Meeting  was  held  on  the  14th  of  December. 
Mr.  Joseph  Locke,  M.P.,  President,  in  the  chair. 

The  Report  oF  the  Council  for  the  past  session,  which  was  read, 
commenced  by  regretting  that  there  had  not  been  a  general  resump- 
tion of  works  of  public  utility  and  of  private  enterprise  in  the  United 
Kingdom  ;  a  large  proportion  of  the  professional  engagements  being 
still  in  foreign  countries,  or  in  the  British  colonies.  In  India  the 
suspended  works  upon  the  different  railways  had  been  resumed,  and 
it  was  fair  to  conclude  would  now  be  pushed  forward  with  vigour. 
On  the  continent  but  little  progress  had  been  made,  except  in  the 
construction  of  branch  lines. 

The  various  Spanish  railways  in  operation,  or  in  progress  of  con- 
struction, were  then  noticed  ;  and  it  was  stated  that  in  Austria,  the 
Lombardo-Venetian  Company,  under  the  able  direction  of  M.  Paulin 
Talabot,  had  united  the  majority  of  the  principal  lines,  with  a  view 
to  the  ultimate  formation  of  one  comprehensive  system,  which  would 
be  one  of  the  most  considerable  in  Europe,  as  it  would  consist  of 
nearly  1900  miles  of  railway,  connecting  Austria,  Hungary,  and 
Southern  Germany  with  Trieste  and  Italy,  and  extending  in  an  un- 
broken line  from  Vienna  to  Milan,  and  from  the  Bavarian  frontier 
to  Florence. 

At  home,  an  important  feature  in  the  railway  extensions  in  the 
vicinity  of  the  metropolis  was  the  Victoria  station,  Grosvenor-basin, 
Pimlico,  under  Mr.  Fowler.  This  site  was  said  to  be  peculiarly 
fitted  for  a  railway,  a.«!,  from  the  previous  formation  of  the  roads 
and  bridges,  the  levels  of  the  rails  could  be  so  arranged  as  to  avoid 
interference,  by  inclined  approaches,  with  the  adjoining  streets  or 
properties,  whilst  affording  extensive  frontage  upon  wide  streets,  at 
present  not  encumbered  with  traffic.  The  works,  including  a  bridge 
across  the  Thames,  consisting  of  four  arched  spans  of  wrought  iron 
of  175  feet  each  were  then  in  progress. 

Special  attention  was  directed  to  a  very  interesting  scries  of  plioto- 
graphs  of  some  important  structures  in  the  city  of  Washington,  U.S. 
America,  now  in  progress,  or  recently  completed,  under  the  direction 
of  Captain  Montgomery  Meigs,  U.S.  Engineers,  by  whom  the  views 
were  presented  to  the  Institution. 

The  Council  awarded,  in  July  last,  the  following  premiums  for 
papers  read  at  the  Meetings  during  the  past  Session  : — 

1.  A  Telford  Medal  to  J.  Atkinson  Longridge,  and  a  Council  Premium  of  Books 
to  C.  II.  Brooks,  for  their  paper  "On  Submerging  Telegraphic  Cables." 
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2.  A  Telford  Medal  to  G.  Robertson,  for  "  An  Investigation  into  the  Theory  and 
Practice  of  Hydraulic  Mortar." 

3.  A  Telford  Medal  to  J.  Henderson,  for  his  paper  "  On  the  Methods  generally 
employed  in  Cornwall,  in  Dressing  Tin  and  Copper  Ores." 

4.  A  Telford  Medal  to  R.  Jacomb  Hood,  for  his  paper  "  On  the  Arrangement 
and  Construction  of  Railway  Stations. 

5.  A  Telford  Medal  to  Major-General  G.  B.  Tremenheere,  for  his  paper  "  On 
Public  Works  in  the  Bengal  Presidency." 

6.  A  Telford  Medal  to  Alfred  Giles,  for  his  paper  "  On  the  Construction  of  the 
Southampton  Docks." 

7.  A  Watt  Medal,  and  the  Manby  Premium  in  Books,  to  Lindsay  Molesworth, 
for  his  paper  "  On  the  Conversion  of  Wood  by  Machinery." 

8.  A  Watt  Medal  to  T.  Spencer  Sawyer,  for  his  paper  "On  the  Principal 
Self-acting  and  other  Tools  employed  in  the  Manufacture  of  Engines,  Steam- 
boilers,"  <tc. 

9.  A  Council  Premium  of  Books  to  F.  C.  Webb,  for  his  paper  "On  the  Practical 
Operations  connected  >vith  Paying-out  and  Repairing  Submarine  Telegraph 
Cables." 

10.  Ditto  to  H.  Conybeare,  for  his  paper,  "  Description  of  Works  recently 
executed  for  the  Water  Supply  of  Bombay,  in  the  East  Indies." 

11.  Ditto  to  S.  Alfred  Varley,  for  liis  paper  "  On  the  Qualifications  requisite  in  a 
Submariue  Cable,  for  most  efficiently  transmitting  Messages  between  distant 
Stations." 

12.  Ditto  to  R.  Carden  Despard,  for  his  paper,  "  Description  of  Improvements 
oa  the  Second  Division  of  the  River  Lee." 

13.  Ditto  to  Alexander  Wright,  for  his  paper  "  On  Lighting  Mines  by  Gas." 

14.  Ditto  to  J.  Brunlees,  for  his  "  Description  of  the  Iron  Viaducts  erected 
JK.Toss  the  Estuaries  of  the  Leven  and  Kent,  in  Morecambe  Bay." 

It  may  be  mentioned  that  two  of  these  awards,  the  Watt  Medal  and 
tae  JIanby  Premium,  were  then  pre.sented  for  the  first  time.  Tlie 
former  originated  with  the  Council,  who  were  desirous  of  possessing 
some  distinctive  means  of  rewarding  excellence  in  communications 
upon  mechanical  subjects.  The  medal  has  been  executed  by  Mr.  J. 
S.  Wyon.  On  the  obverse  is  a  beautifully-executed  medallion  like- 
ness of  James  Watt,  and  on  the  reverse  a  representation  of  the 
steam-engine  as  constructed  by  him.  The  Manby  Premium  is  due 
to  the  liberality  of  Mr.  C.  Manby,  who  has  filled  the  office  of  secre- 
fcjy  for  the  last  nineteen  years,  and  with  so  much  satisfaction  to  the 
members  that  a  few  months  back  they  presented  him  with  a  clock 
and  candelabra,  and  a  cheque  for  2001.  In  acknowledging  this  hand- 
seme  testimony  of  his  services,  Mr.  Manby  requested  that  the 
Council  would  receive  debenture  stock  of  the  value  of  200?.  bearing 
5/.  percent,  interest,  to  be  expended  in  an  annual  premium.  In 
accepting  this  offer  it  was  resolved  that  the  premium  in  question 
sl.ould  bear  the  title  of  the  "  Manby  Premium." 


THE  DEPAETIIEXT   OF   SCIEXCE   AXD   ART. 

The  Fifth  Report  of  the  "  Science  and  Art"  Department  has  been 
published  in  a  blue-book  of  160  pages.  The  duties  of  the  Depart- 
ment consist  of  a  general  superintendence  over  several  distinct  insti- 
ll tions  for  the  promotion  of  science,  the  aidmg  of  schools,  and  the 
direction  of  a  training  school  for  art  masters,  and  a  museum  and 
library  at  South  Kensington.  The  usual  notice  is  taken  of  each  of 
tie  metropolitan  institutions.  The  Museum  of  Practical  Geology 
■Wis  visited  last  year  by  17,197  i^ersons.  That  useful  institution, 
"  the  Government  School  of  Mines,"  in  Jermyn-street,  appears  to 
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be  in  a  flourishing  and  progressive  state.  Last  year  there  were  H 
matriculated  and  "perpetual"  students,  and  66  occasional.  The 
course  of  study  includes  physics,  metallurgy,  chemistry,  natural  his- 
tory, geology,  and  applied  mechanics.  The  lectures  to  operatives  in 
natural  history  (Professor  Huxley),  geology  (Professor  Ramsay),  and 
apphed  mechanics  (Professor  Willis),  have  been  the  same  as  in  1854  ; 
they  are  eagerly  sought  after.  The  students  attending  the  chemical 
laboratory  under  Dr.  Hoffman  have  increased  to  116.  Two  young 
gentlemen  who  passed  through  the  curriculum  at  Jermyn- street  with 
credit  have  been  appointed  "exploring  geologists"  in  surveys  under- 
taken by  the  Government.  One  of  them,  Mr.  Bauermannj  proceeds 
to  the  Kocky  Mountains  of  America  ;  the  other,  a  Mr.  Thornton, 
accompanies  Dr.  Livingstone  to  South  Africa. 

The  South  Kensington  Museum  now  comprises  nine  separate  col- 
lections (organized  by  Mr.  Cole),  including  a  circulating  art  library, 
and  the  famous  Sheepshanks  gallery  of  pictures. ' 

THE   EOYAL   OBSERVATORY. 

The  Annual  Visitation  of  the  Royal  Observatory  was  held  on  June 
5,  on  which  occasion  the  Astronomer  Royal  submitted  a  Report  of 
the  Proceedings  of  the  Observatory  during  the  past  year  to  the 
Board  of  Visitors.  In  the  Observatory  buildings,  the  new  south-east 
dome  has  been  constructed. 

The  object-glass  for  the  new  equatorial  has  been  furnished  by 
Messrs.  Merz  and  Son,  of  Munich.  The  Astronomer  Royal  has 
made  various  trials  of  it  in  a  temporary  tube  carried  by  a  temporary 
mounting,  and  is  well  satisfied  with  it.  He  cannot  yet  say  that  he 
has  certainly  divided  the  small  star  of  y  Andromeda,  but  for  such 
a  test  a  combination  of  favourable  circumstances  is  required.  From 
what  he  has  seen,  he  has  no  doubt  of  its  proving  a  first-rate  object- 
glass.  The  north  support  of  the  polar  axis,  and  the  adjustable  parts 
of  the  south  support,  are  mounted  in  their  places.  The  other  parts  of 
the  instrument,  by  Messrs.  Ilansomes  and  Simms,  were  vei-y  nearly 
ready.  The  hour-circle  clamps  and  slow  motions,  the  declination 
axis,  the  declination  circle,  the  declination-circle  clamps  and  slow 
motions,  and  the  clockwork,  were  in  different  stages  of  advance.  The 
engineers  expressed  themselves  satisfied  and  almost  surprised  at  the 
stiffness  given  by  the  bracing  in  the  temporary  erections  of  the  polar 
frame.  Thus  it  is  evident  that  the  new  equatorial  will  be  one  of  our 
finest  national  astronomical  instruments.  The  magnificent  transit 
circle  was  stated  to  be  in  good  working  order. 

A  new  chronometer  oven  has  been  prepared,  which  is  expected 
to  prove  of  considerable  benefit  to  the  service  of  the  Royal  Navy. 
Every  chronometer  which  is  sent  to  the  Observatory  is  now  rated  for 
some  weeks  in  a  temperature  of  about  80°,  and  sometimes  higher.* 

The  galvanic  apparatus,  (says  the  Report,)  so  far  as  it  is  included  within  the 
Observatory,  is  in  good  order.    By  some  parts  of  the  apparatus  the  system  of 


*  In  connexion  with  this  improvement,  we  may  be  allowed  to  mention  that  a 
detailed  account  of  the  mode  by  which  Chronometers  are  rated  at  the  Koyal  Obser- 
vatory will  be  found  in  the  Curwsities  of  Science,  (lately  published,)  by  the  Editor 
of  the  present  volume. 
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sympathetic  clocks  is  kept  in  motion ;  by  other  parts  the  time-ball  is  dropped,  and 
hourly  currents  are  transmitted  to  the  South-Eastern  Railway  and  to  the  Loth- 
bury  Station  of  the  Electric  Telegraph  Company,  from  which  commoaications  are 
made  at  one  hour  to  the  time-ball  at  Deal,  and  to  other  time-balls  in  the  Strand, 
Comhill,  and  Liverpool.  By  other  parts  currents  are  sent  for  maintaining  the 
action  of  a  clock  at  the  South-Eastern  Kailway  Station,  by  which  commimications 
are  automatically  altered ;  by  other  parts,  the  Observatory  possesses  the  power  of 
giving  touch  signals  from  the  eye  end  of  the  transit  circle  to  any  of  the  wires  of 
the  Electric  Telegraph  Company,  or  of  the  British  and  Submarine  Company. 
The  communications,  however,  external  to  the  Observatory,  have  been  in  a  bad 
state.  The  four  wires  to  London  Bridge  were  injured,  as  is  believed,  by  a  thunder- 
storm during  the  autumn  of  1857. 

In  spite  of  the  injury  to  the  I/ondon  galvanic  wires,  the  currents  transmitted  at 
mean  noon  everj-  day  have  had  sutScient  power  to  effect  the  regulation  of  fonr 
clocks  in  the  General  Post  Office,  and  also  to  exhibit  the  signals  given  by  these 
clocks.  The  appearance  at  Greenwich  is  very  curious.  Xear  to  23h.  26(11., 
33h.  2Sm.,  23h.  32m.,  and  23h.  36m.,  four  signals  are  exhibited  which  are  known  to 
eome  from  four  certain  clocks,  and  whichj  by  comparison  with  the  Greenwich 
clock,  show  the  errors  of  those  four  clocks. "  These  observations  are  reconled. 
Each  of  the  four  clocks  is  corrected,  and  they  regulate  a  group  of  dependent 
clocks,— so  that  more  than  thirty  clocks  are  kept  very  nearly  to  accurate  time. 
This  is  believed  to  be  the  best  instance  of  mechanical  regulation  that  exists. 


IROX    BRIDGES   FOB   BA1LWAT3   IX   IXDIA. 

It  is  gratifying  to  be  able  to  state  that  notwithstandiDg  the  check 
which  the  formation  of  railways  in  India  received  in  the  late  distracted 
state  of  that  country, — the  construction  for  the  lines  has  in  England 
almost  uninterruptedly  progressed  during  the  past  year.  As  an 
example,  we  may  refer  to  the  Keeal  and  Hottohur  Bridges,  which 
have  been  constructeJ  for  the  East  Indian  Eailway,  by  Messrs. 
Cochrane  and  Co.,  of  the  Woodside  Iron- works,  near  Dudley,  from 
the  designs  and  under  the  directions  of  Messrs.  Rendel,  Engineers 
M  the  East  Indian  Railway  Company.  These  bridges  are  composed 
of  1170  tons  of  wrought  iron,  and  150  tons  of  cast  iron  ;  and  con- 
sist of  nine  spans,  or  openings,  each  span  of  150  feet.  They  are 
formed  of  lattice-girders,  the  upper  portion  or  top  table  being  con- 
itructed  in  the  form  of  a  box  having  all  the  joints  planed  ;  while  the 
lower  portion  is  formed  of  flat  bars,  connected  by  turned  pins  ;  and 
:.he  intermediate  space  is  filled  by  flat  bars,  and  channel  iron  placed 
'iiagonally,  the  former  being  used  where  they  will  be  in  tension,  and 
:Jie  latter  where  they  are  subject  to  compression.  Each  span  consists 
of  two  such  girders,  connected  at  the  top  by  cross  girders,  and 
diagonal  bracing  bars,  so  as  to  give  lateral  stiffness  to  the  structure. 
The  roa<lway  is  carried  by  cross  girders,  secured  to  the  lower  portion, 
or  tie  ;  and  upon  these  girders,  the  rails  are  placed.  These  are 
'  •  Barlow's  rails, "  98  to  the  yard  :  they  are  connected  by  saddle-pieces, 
:vnd  secured  to  the  cross  girders  by  rivets  or  bolts.  Each  span  rests 
on  cast-iron  bearing  plates — the  one  end  being  fixed,  and  the  other 
;>rovided  with  friction  rollers,  to  allow  for  contraction  and  expansion 
mder  various  temperatures. 

In  the  construction  of  these  bridges,  the  chief  merit  appears  to 

je  that  all  the  diflBcult  pieces  or  parts  are  duphcates  of  one  another  ; 
r,he  object  of  the  engineer  in  the  arrangement  being  to  secure  the 
;;reatest  simplicity,  and  thereby  the  greatest  facihty  for  erection  in 

India,  where  skilled  labour  is  not  readily  obtained  ;  and  to  show 
liow  perfectly  this  has  been  accomplished  by  the  contractors,  we  may 
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mention  that  a  span  was  erected  at  their  works  in  less  than  one 
week. 

The  bridges  are  constructed  for  a  single  line  of  rails ;  but  the  piers 
on  which  they  rest  are  for  a  double  line.  On  each  side  of  the  bridges, 
provision  is  made  for  foot  passengei-s,  which  footpaths  are  so  con- 
structed, that  one  can  be  removed  whenever  it  is  determined  to  lay- 
down  another  line  of  rails,  and  then  fixed  to  the  additional  girders. 
At  each  end  of  the  piers  will  be  erected  "pier- frames,"  of  Eastern 
architectural  design. 

Not  the  least  noteworthy  fact  connected  with  these  bridges  is 
that  every  piece  in  each  of  these  vast  structures  had  to  be  marked  in 
such  a  manner  as  would  enable  their  being  put  together  without 
difficulty,  and  by  the  most  ordinary  workmen,  on  the  site  of  their 
final  resting-place.  The  entire  work  of  these  vast  bridges  has  been 
completed  in  less  than  twelve  months  for  shipment  to  India. 

Another  remarkable  work  of  this  class  is  the  Wrought-iron  Bridges, 
adopted  by  Lieut. -Colonel  Kennedy,  Engineer  of  the  Bombay,  Ba- 
roda,  and  Central  India  Railway.  Here,  rapidity  of  construction  is 
of  great  importance,  and  the  bridging  of  rivers  a  work  of  great 
difiiculty.  The  crossing  of  the  Jumna,  for  instance,  which,  it  is 
understood,  is  to  be  bridged  over  on  heavy  piles  of  masonry,  must 
be  a  labour  of  many  years  ;  whereas,  the  adoption  of  the  wrought- 
iron  principle  (Warren's  patent),  would  prevent  this  delay  ;  and 
with  cast-iron  screw  piles,  the  piers  might  be  settled  within  the 
working  months  of  the  year. 

Colonel  Kennedy  has  adopted  Warren's  wrought-iron  bridges  and 
viaducts  on  the  above  line  of  railway  ;  and  among  the  great  works 
is  the  long  bridge  for  crossing  the  river  Nerbudda,  to  be  nearly 
three-quarters  of  a  mile  in  length,  which  consists  of  (Jl  piers,  and  60 
spans  each  60  feet  clear.  The  bridge  is  on  the  equilateral  triangle 
principle,  each  side  being  7  feet  6  in.  from  centre  to  centre  of  pillar  ; 
eight  of  such  lengths  making  the  60  feet  span,  the  supporting  piers 
being  hollow  cylinders.  The  great  advantage  of  this  girder  bridge 
is  that  it  requires  very  few  hands  to  erect  it  abroad.  The  work  has 
been  executed  by  Messrs.  Westwood  and  Co.,  at  their  works,  Lon- 
don Yard,  Isle  of  Uogs.  The  iron  work  was  publicly  tested  with 
the  following  results  : 

The  first  load  weighed  15i  tons,  and  the  deflection  was  3-16  of  an  inch ;  the 
second  making  31  tons  produced  a  deflection  of  .5-16  of  an  inch ;  the  third  giving 
a  total  of  46  tons,  7-16  of  an  inch ;  the  fourth,  making  62,  half  an  inch  bore.  The 
fifth  waggon  brought  up  the  load  to  77^  tons,  and  tlie  deflection  was  half  an  inch ; 
and  the  entire  load  of  124  tons  produced  a  deflection  of  5-8ths  of  an  inch.  On 
removing  the  load,  the  girders  may  be  said  to  have  resumed  their  original  level, 
and  no  permanent  set  was  observable.  The  load  being  run  oft",  a  bolt  was  re- 
moved, and  showed  no  symptom  of  strain.  The  experiment  was  in  every  respect 
satisfactory,  and  highly  creditable  to  the  firm.  The  work  appeared  to  be  capitally 
turned  out ;  and  we  understand  the  contract  was  accepted  on  terms  very  favoiu"- 
able  to  the  Company. 

The  iron  was  then  shipped  at  the  Victoria  Docks  ;  and  it  was 
confidently  expected  that  the  Nerbudda  Bridge,  of  which  the  above 
forms  a  part,  would  be  completed  within  six  months  from  such 
shipment.  
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BTEEKGTH   OF   BE.VMS. 

Impohtant  progress  has  of  late  been  made,  in  the  adoption 
by  practical  men  of  correct  principles  as  to  the  action  of  the  par- 
ticles of  a  Beam  in  resisting  fracture;  the  knowledge  of  which 
principles  had  been  formerly  confined  to  a  few  mathematicians. 
They  relate  chiefly  to  the  action  of  the  shearing  force,  and  its 
combination  with  that  of  the  bending  force,  which  latter  was 
at  one  time  the  only  circumstance  considered.  One  of  these 
results  is,  that  the  neutral  axis  of  a  beam,  as  it  is  called,  is  not, 
as  it  used  to  be  described,  a  place  of  no  strain  whatsoever  on  the  par- 
ticles ;  but  it  is  truly  a  place  where,  although  the  strain  in  a  hori- 
zontal direction  due  to  the  bending  force  is  nothing,  the  strain  due 
to  the  shearing  force  is  a  maximum,  and  consists  in  a  tension  in  one 
diagonal  direction  and  a  compression  in  another,  each  making  an 
angle  of  45  degrees  with  the  horizon.  Mr.  Stephenson,  lately, 
while  referring  to  this  fact,  proposed  a  very  ingenious  method  of 
verifying  it  experimentally.  On  the  side  of  an  unloaded  beam,  a 
series  of  small  circles  is  to  be  drawn.  WTien  the  beam  is  loaded, 
each  of  those  circles  will  become  an  ellipse,  whose  dimensions  are  to 
be  measured.  It  will  be  found  that  near  the  upper  side  of  the  beam 
each  ellipse  has  its  longer  axis  vertical,  and  its  shorter  axis  hori- 
zontal ;  that  near  the  lower  side,  each  ellipse  has  its  shorter  axis 
■\ertical,  and  its  longer  axis  horizontal ;  that  at  the  neutral  axis,  each 
ellipse  has  its  longer  and  shorter  axes  sloping  at  angles  of  45 
degrees,  and  that  ellipses  in  intermediate  positions  have  intermediate 
figures  and  obliquities. — Prof.  Eankine;  Proc.  Instit.  Engineers  of 
ii'cotland.  

BEAMS   AND    GIRDEB   BKIDGES. 

A  PAPER  has  been  read  to  the  Institution  of  Civil  Engineers,  on 
'•Beams  and  Girder  Bridges,"  by  Mr.  William  Anderson,  being  in 
continuation  of  former  communications  on  the  same  subject.  Having 
shown  the  manner  in  which  the  strains  in  the  several  parts  of  uni- 
formly-loaded beams  were  determined,  Mr.  Anderson  concluded  the 
theoretical  psirt  of  his  subject  bj-  considering  the  effect  of  passing 
leads.  The  analytical  investigations  were  illustrated  by  numerous 
coloured  diagrams,  and  many  of  the  propositions  were  proved  by 
n:-eans  of  an  accurately- constructed  model  of  a  lattice  beam,  the  pro- 
pjrty  of  Trinity  College,  Dublin,  and  lent  for  the  occasion  by  the 
Engineering  Professor.  The  several  bars  composing  it  being  re- 
placeable at  wiU  by  spring  balances,  the  theoretical  deductions  re- 
c«;ived  the  most  direct  proof  of  experiment. 


THE   UNIT   OF   HEAT. 

Pkofessor  Easkine,  at  the  late  meeting  of  the  Institution 
o:'  Engineers  of  Scotland,  observed  :  "  I  am  happy  to  recognise 
e-i-idence  that  the  true  principles  of  the  Mechanical  Action  of  Heat, 
founded  on  the  idea  that  heat  is  not  a  substance,  but  a  form  of 
energy,  are  making  their  way  amongst  practical  men,  and  are  being 
Uf  ef uUy  applied  by  them.  As  a  means  of  facilitating  that  progress, 
■  B 
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by  putting  the  expression  of  those  principles  into  a  shape  more 
familiar  to  practical  engineers  than  their  present  form,  it  was  recently- 
suggested  by  Mr.  Stephenson,  that,  instead  of  the  Unit  of  Heat  com- 
monly employed  in  scientific  treatises — viz.,  so  much  heat  as  one 
pound  of  water  requires  in  order  to  raise  its  temperature  by  one 
degree — quantities  of  heat  should  be  expressed  in  terms  of  a  unit 
which  practical  men  oftener  have  occasion  to  think  of — viz.,  so  much 
heat  as  one  pound  of  water  at  212°  of  Fahrenheit  requires,  in  order 
to  convert  it  into  steam  at  the  same  temperature  ;  or  what  is  com- 
monly called  'the  latent  heat  of  one  pound  of  steam  at  212°  of 
Fahrenheit ;'  being,  in  fact,  the  unit  of  heat  now  commonly  em- 
ployed in  comparing  the  effects  of  different  kinds  of  fuel  and  different 
forms  of  furnace.  This  suggestion  of  Mr.  Stephenson  appears  to  be 
well  worthy  of  consideration  and  discussion.  The  following  is  a 
comparison  of  different  units  of  quantity  of  heat,  British  and  French, 
reduced  to  their  equivalents  in  units  of  mechanical  energy,  as  a 
common  standard  of  comparison,  based   on  the  experiments  of  Joule  : 

BEiiiSH  ririTs. 

Equivalent  energy  in 
foot-pounds. 
One  degree  of  Fahrenheit's  scale  in  a  pound  of  water     .         772 
One  degree  of  the  Centigrade  scale  in  a  pound  of  water        1390 
Latent  heat  of  one  pound  of  atmospheric  steam     .       .    745750 

PEElfCH   TJlflTS, 

Equivalent  energy  m 
kilogrammetres. 
One  degree  of  the  Centigrade  scale  in  a  kilogramme  of 

water 4237 

Latent  heat  of  one  kilogramme  of  atmospheric  steam   .      22730 
One  kilogrammfetre  =  7'23314    foot-pounds. 
One  foot-pound         =  0'138253  kilogrammetres." 


HAND   HELIOSTAT, 

By  this  simple  instrument,  the  invention  of  Mr.  J.  Galton,  which 
is  comparatively  inexpensive,  as  portable  as  a  ship's  compass,  and 
which  is  moveable,  a  light  can  be  flashed  ten  miles  in  such  a  manner 
as  would  attract  the  observation  of  the  most  careless  person.  It  can. 
be  used  from  any  spot  where  the  sun's  rays  reached,  as  from  between 
the  trees  of  a  forest,  from  a  deer  hill-side,  or  from  the  mast-head  of 
a  ship.  It  does  not  require  a  "sky-line."  It  has  another  pecu- 
liarity, in  being  enabled  to  flash  its  messages  in  perfect  secrecy, 
except  to  those  who  happen  to  be  stationed  in  the  narrow 
path  along  which  they  were  sent.  Many  occasions  arise,  especially 
in  war  time,  where  this  invention  would  be  of  use.  If  the 
signaller  is  ignorant  of  the  whereabout  of  his  correspondent,  he 
must  sweep  the  horizon  with  his  flash  until  it  has  been  seen,  and  a 
response  elicited.  The  instrument  may  be  seen  at  the  United  Service 
Institution,  Whitehall.  

NEW  LIFTING  MACHINE. 
The  Scientific  American  states  :  David  L.  Miller  has  invented  a 
machine  embracing  the  three  principles  of  the  wedge,  lever,  and 
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screw,  with  which  a  workman  at  the  Korris  Locomotive  Workji, 
Philadelphia,  weighing  15t5  pounds,  lifts  with  facility  the  enormous 
weight  of  37, 332  pounds — more  than  eighteen  tons — merely  by  the 
application  of  his  strength  through  his  hands  to  the  lever. 


COLI-APSE  01'  TUBES,  GL0BE3,  AND  CTLINDERS. 
The  Report  upon  this  inquiry  has  been  presented  to  the  British 
Association  by  Mr.Fairbaim.  At  the  previous  meeting,  a  Report  was 
read  upon  the  collapse  of  wrought-iron  cylindrical  tubes  by  uniform 
external  force.  Those  experiments  upon  a  ductile  and  fibrous  mate- 
rial led  to  some  novel  and  important  results,  and  suggested  the  pro- 
priety of  similarly  testing  the  resisting  powers  of  a  perfectly  homo- 
geneous, crystalline,  and  rigid  material,  in  order  that  our  knowledge 
of  the  laws  that  govern  the  resistance  of  vessels  to  collapse  might  be 
confirmed  and  extended.  Glass  was  selected,  not  only  because  of  its 
fulfilling  better  almost  than  any  other  material  the  conditions  sought 
for,  and  from  the  ease  with  which  it  could  be  manufactured  into 
the  forms  required,  but  also  because  it  was  hoped  that  the  results 
would  be  of  practical  value  in  those  cases  in  the  arts  and  in  expe- 
rimental science,  in  which  it  is  so  extensively  employed.  The 
experiments  were  conducted  in  a  similar  manner  to  those  upon  iron. 
Some  cylinders  and  globes,  blown  out  of  good  flint-glass,  were  pro- 
cured direct  from  the  maker.  The  open  ends  were  hermetically  sealed 
by  means  of  the  blow-pipe ;  and  the  globes,  &c.,  were  placed  in  a 
strong  wrought-iron  vessel  capable  of  sustaining  a  pressure  of  2000  lb. 
to  the  square  inch.  Water  was  pumped  in  by  means  of  a  force-pump  ; 
the  pressure  was  recorded  by  a  Schafier's  gauge  ;  and  the  point  of 
rupture  was  indicated  by  an  explosion  within  the  vessel,  and  by  a 
sudden  decrease  of  pressure. 

The  first  experiments  were  upon  glass  globes,  intended  to  be  per- 
fectly spherical,  but  in  most  instances  somewhat  flattened  upon  the 
side  opposite  to  that  from  which  they  were  blown,     Notwithstanding 
this  elUpticity,  some  of  tlie  globes  bore  enormously  high  pressures, 
especially  when  the  extreme  tenuity  of  the  glass  was  considered, 
amounting,  as  it  did,  from  only  y^  to  ^lir  of  an  inch  in  thickness.  Mr. 
Fairbaim  referred  to  and  explained  a  table  showing  the  diameter, 
thickness,  and  resisting  powers  of  seven  globes,  three  intended  to 
be  5  in.  diameter,  one  5^  in.,  and  three  8  in.,  but  varying  as  before 
mentioned.     The  bursting  pi-essure  of  the  first  four  was  292  lb., 
410  lb.,  470  lb.,  and  475  lb.  to  the  square  inch — equivalent  in  the 
last  case  to  20  tons  upon  a  5^  in.  globe,  -^  in.  thick,  before  it  was 
fractured.     The  8  in.  globes  burst  respectively  at  35  lb.,  42  lb.,  and 
60  lb.  to  an  inch  ;  but  they  were  unfortunately  all  elliptical  to  a 
serious  extent,   the  diameters  of  that  which  burst  at  42  lb.  being 
respectively  8-20  in.  and  7-30  in.     The  next  experiments  were  upon 
glass  cylinders  blown  with  hemispherical  ends.     In  the  experiments 
upon  iron,  a  remarkable  law  had  been  deduced— that  the  strength  of 
cylindrical  vessels  exposed  to  a  uniform  external  pressure,  varied 
inversely  as  the  length.     Thus,  with  vessels  precisely  similar  in  every 
respect,  one  twice  the  length  of  another  bore  only  half  the  pressure; 
B  2 
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one  three  times  the  length  bore  only  a  third,  and  so  on.  It  was  now- 
found  that  a  similar  law  applied  in  the  case  of  homogeneous  glass 
cylinders.  A  cylinder  4*06  in.  diameter,  13|  in.  long,  and  "045  in. 
thick,  collapsed  under  a  pressure  of  180  lb.  to  the  square  inch  ; 
while  another,  4-05  in  diameter,  7  in.  long,  and  '046  in.  thick, 
yielded  only  under  a  pressure  of  380  lb.  to  the  inch.  Various  other 
examples  were  exhibited  in  a  table. 


"  HUMAN       STEAM-ENGINE. 

Dr.  Arnott  has  compared,  with  scientific  minuteness,  the  struc- 
ture of  the  human  body  to  that  of  a  steam-engine  ;  but  M.  Lamy, 
of  Paris,  has  carried  the  parallel  still  further,  by  constructing  what 
he  calls  "the  Organic  Engine,"  from  its  being  an  imitation  of  the 
human  organization.  He  describes  it  as  consisting  of  a  heart  divided 
into  two  distinct  parts,  each  comprising  two  compartments  or  cells, 
— one  to  contain  the  arterial  or  acting  steam  ;  the  other  the  venous 
steam,  or  the  steam  which  has  already  exerted  its  working  power. 
The  heart  is  represented  by  two  cylinders,  the  motion  of  the  piston 
exactly  simulating  the  motions  of  sistole  and  diastole.  There  are  two 
lungs,  the  conformation  of  which  resembles  as  nearly  as  possible  that 
of  the  lungs  of  animals,  presenting  under  a  given  volume  a  very 
large  surface.  Here  are  to  be  seen  veins,  arteries,  glands,  and  a 
stomach,  the  functions  of  which  are  of  the  same  nature  as  those  of 
the  stomachs  of  animals.  The  steam  represents  the  blood  ;  and  as 
the  blood  consists  of  a  liquid  which  drifts  various  substances,  so  the 
steam  acts,  as  it  were,  as  a  vehicle  of  the  heart  which  constitutes 
the  force,  or  the  life  (so  to  speak),  of  the  engine.  The  leakage  cor- 
responds to  the  secretions,  and  the  radiation  of  the  engine  may  be 
compared  to  cutaneous  perspiration.  The  inventor  proposes  to  sub- 
stitute his  engine  for  the  engines  in  common  use  on  our  railways, 
which  he  compares  "  to  a  man  wlio  has  a  vein  constantly  open,  out 
of  which  the  blood  incessantly  runs,  and  who  requires  a  constant  and 
large  supply  of  food  and  drink  in  order  to  recover  the  blood  lost." 


STEAM   HAMMERS. 

Mr.  John  M'Dowall,  Walkinshaw  Foundrj',  Johnstone,  has 
invented  an  arrangement  of  the  parts  of  Steam  Hanmiers,  and 
the  system  or  mode  of  actuating  the  hammer.  The  stationary  jjarts 
of  the  machineconsistof  a  rectangular  cast- iron  base,  which  supports 
a  column  or  pillar.  To  the  upper  part  of  this  column  is  bolted  a 
plummer-block,  which  carries  a  segmentally-ended  lever,  or  a  beam 
somewhat  similar  to  the  beam  of  the  early  pumping-engines,  and  in 
like  manner  vibrating  upon  a  central  axis.  The  beam  projects  over 
the  front  part  of  the  base,  and  in  a  vertical  line  below  it  is  a  grooved 
plate,  which  forms  the  guide  for  the  hammer-block  to  work  in.  The 
guide-plate  is  fixed  to  a  frame,  which  projects  fi-om  the  front  part 
of  the  fixed  column  or  standard.  The  hammer-block  is  attached  by 
a  broad  strap,  or  by  a  chain  or  suitable  flexible  connexion,  to  an  eye 
at  the  outer  end  of  the  overhead  lever ;  and  is  raised  by  admitting 
the  steam  to  the  cylinder  upon  the  upper  side  of  the  piston,  which  is. 
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thereby  forced  downwards,  and  carries  with  it  the  belt  or  chain, 
which  is  attached  to  the  segmentally-ended  lever  connected  to  the 
hammer-block.  The  hammer  descends  by  its  own  gravity,  the  force 
of  the  blow  being  regulated  by  the  velocity  with  which  the  steam  is 
allowed  to  escape  from  the  cylinder  ;  the  emission  of  the  steam  being 
ander  the  control  of  the  attendant  who  has  charge  of  the  wheel,  or 
other  arrangement,  by  means  of  which  the  exhaust- valve  is  regulated. 
The  eduction  port  is  made  of  sufficient  area  to  allow  of  the  steam 
escaping  suddenly  from  the  cylinder  when  the  whole  force  of  the 
hammer- block  is  retiuired. — Glasgow  Mercantile  Advertiser. 

COMBINED    STEASr. 

A  PAPER  has  been  read  to  the  British  Association,  "  On  Combined 
Steam,"  by  the  Hon.  J.  Wethered  (America).  He  had  been  long 
convinced  that  Steam,  as  now  used,  was  a  very  impure  vapour,  in- 
asmuch as  it  contained  a  considerable  quantity  of  water  in  the  shape 
of  small  globules  mechanically  mixed  with  it  in  the  process  of  ebul- 
lition, and  taken  with  it  to  the  cylinder  of  the  engine.  This  water 
acquired  its  temperature,  nearly  up  to  the  degree  of  vaporization,  at 
a  considerable  cost  of  fuel,  and  with  a  great  disadvantage,  inasmuch 
as,  from  its  lower  temperature,  it  was  constantly  robbing  the  steam 
of  its  power  by  condensation,  from  the  moment  it  passed  from  the 
surface  water  of  the  boiler  until  it  left  the  cylinder,  more  particularly 
Avhen  the  steam  was  under  expansion  in  a  vessel  of  a  lower  tempera- 
ture than  that  of  the  steam — the  result  of  which  was,  that  the  same 
pressure  was  never  maintained  in  the  cylinder  as  was  shown  in  the 
lioiler,  and  in  many  cases  the  annoyances  of  what  was  known  as 
"priming"  was  experienced.  His  efforts  had  been  chiefly  directed 
to  overcome  this  great  and  acknowledged  enemy  to  the  full  power  of 
steam.  After  trying  superheated  steam  without  success,  he  con- 
ceived the  idea  of  combining  ordinary  steam — which  by  itself  was 
too  much  saturated  with  water — with  surcharged  steam — which  was 
of  itself  too  dry — and  he  discovered  in  practice  not  only  that  the 
objections  to  both  were  removed,  but  that  in  "  combined  steam"  a 
new  power  was  produced,  a  distinct  and  new  elementary  compovmd, 
an  effective  and  economical  combination  of  fire  and  water,  applicable 
t )  all  purposes  for  which  steam  was  employed,  howsoever  generated 
and  howsoever  applied.  In  addition  to  the  usual  steam-pipe  which 
conveys  the  steam  chamber  of  the  boiler  to  the  engine,  he  added 
another  pipe,  which  conveyed  part  of  the  steam  from  the  boiler 
t  irough  pipes  which  were  convoluted  or  other^vise,  and  placed  in 
any  convenient  form  in  the  up-take  or  chimney  of  the  boiler,  and 
joined  to  the  ordinary  steam-pipe  at  or  near  its  entrance  into  the 
cylinder.  In  its  passage  through  these  pipes  this  steam  was  more 
or  less  heated  to  a  temperature  of  some  500^  or  600'  Fahr.  by  the 
waste  heat  passing  up  the  chimney.  This  heat,  thus  arrested,  was 
c  jnveyed  to  and  utilized  in  the  cylinder  of  the  engine  by  its  action 
upon  the  saturated  steam  direct  from  the  boiler,  the  combined  steam 
bjing  worked  in  the  cylinder  at  temperatures  vaiying  between  300° 
a  id  400°  instead  of  at  the  less  temperatures  at  which  it  was  now 
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employed.  The  paper  then  went  on  to  show  the  experiments  which, 
had  been  made  in  the  United  States ;  and  the  results  of  these  expe- 
riments, which  were  favourable,  were  stated  in  full  detail. 

THE  AMKKICAN  CIGAK  STEAM- SHIP. 
The  designers  of  the  American  Cigar  Steam- Ship  have  described 
this  strange  vessel  in  the  Illustrated  London  News,  but  have  over- 
looked a  most  important  fact — viz.,  that  the  propelling  wheel  used 
by  them  will  drive  the  ship  sideways  as  well  as  ahead,  and  thus 
give  her  an  oblique  moticai  like  that  of  a  crab.  The  reason  of  this 
is  obvious.  Each  blade  of  an  ordinary  screw  propeller  exerts  what 
may  be  considered  as  two  forces,  one  tending  to  advance  the  ship, 
and  the  other  to  move  her  stern  laterally  ;  but,  as  the  whole  screw 
is  submerged,  the  transverse  forces  of  the  two  blades  neutralize  each 
other,  and  the  propeller  is  therefore  effective  in  advancing  the  ship 
only.  In  the  Cigar  vessel,  however,  the  propeller  is  but  half-sub- 
merged, and  the  lateral  force  which  each  blade  exerts  as  it  passes 
under  the  vessel  is  wholly  unbalanced,  and  free  to  produce  its  full 
effect  in  moving  her  sideways.  It  may  be  supposed  by  some  that 
the  employment  of  two  wheels,  side  by  side,  and  moving  in  opposite 
directions,  would  remove  the  difficulty.  But  it  would  not.  They 
would  have  the  effect  of  turning  the  vessel  round  about  a  point 
situated  between  the  two  wheels.  The  only  efiBcacious  method  of 
propelling  the  vessel  forward,  and  forward  only,  by  such  means,  is 
that  of  employing  three  wheels,  the  middle  wheel  having  a  propel- 
ling surface  equal  to  that  of  the  other  two,  and  turning  in  a  direc- 
tion opposite  to  them.  The  transverse  forces  of  three  wheels  thus 
arranged  would  neutralize  each  other,  and  the  vessel  would  be  pro- 
pelled ahead  as  the  designers  vainly  expect  her  to  be  vrith  the  single 
wheel.—  Mechanics'  Magazine,  No.  1843. 


STEAM   SLEDGE. 

At  Irkoutsk,  in  Eussia,  a  Steam  Sledge  has  been  invented.  It 
consists  of  a  locomotive  and  a  carriage,  the  ice  serving  in  place  of 
rails.  The  inventor  expected  shortly  to  have  the  model  completed, 
and  to  put  two  trains  into  regular  service — one  on  the  Amour  road, 
and  another  on  that  of  Moscow. 


NEW  AMERICAN   STEAM-ENGINE. 

This  is  the  invention  of  Mr.  Blanchard,  of  New  York,  who,  on. 
board  the  John  Gowan  steamer,  has  made  an  experimental  trip  up 
the  Hudson  River.  The  steamer  was  propelled  by  a  steam-engine  and 
boiler  of  this  gentleman's  invention.  The  water  for  the  trip  was 
contained  in  a  tank,  and  the  quantity  consumed  ascertained  by 
measuration.  The  eoal  was  weighed.  The  pressure  was  indicated 
by  a  steam  gauge.  In  this  manner  the  inventor  made  no  statement, 
but  simply  showed  what  he  did.  The  boat  is  150  feet  long,  24  feet 
beam,  250  tons  measurement,  diameter  of  paddlewheels  22  feet, 
length  of  buckets  six  feet,  draught  four  and  a-half  feet.  It  is  pro- 
pelled by  an  ordinary  beam  engine,  eight  feet  stroke,  36  inches  dia- 
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meter,  and  by  a  high-pressure  horizontal  engme,  two  feet  stroke,  34 
inches  diameter.  The  beam  engine  works  at  from  301b.  to  351b., 
and  is  condensing.  The  high-pressure  engine  works  at  from  80  lb. 
to  100  lb.  The  steam  escaping  from  it,  at  a  pressure  of  30  lb.  to 
35  lb.,  works  the  condensing  engine.  The  boiler  is  tubular :  the 
flame  moves  to  the  end  of  the  boiler,  and,  returning  near  the  furnace 
through  small  tubes  below  the  surface  of  the  water,  hence  it  passes 
through  two  cylinder  flues  placed  above  the  water  into  the  stejun. 
After  leaving  the  boiler  the  flame  is  conducted  around  the  tubes  of 
several  heaters  in  succession,  and  is  finally  let  out  perfectly  cool, 
through  a  smoke- pipe  six  inches  in  diameter.  The  fireplace  is  closed 
aix--tigbt.  The  air  is  forced  in  by  a  pump.  The  grate  is  higher  in 
the  centre,  and  goes  slanting  to  the  sides,  like  the  roof  of  a  house. 
At  the  top  of  the  fireplace  is  a  cylindrical  opening,  with  double  door 
or  valve  ;  the  upper  valve  is  opened,  50  lb.  of  coal  are  put  in,  and  the 
valye  is  closed.  The  lower  valve  is  then  opened,  and  the  coal  falls 
upon  the  grate.  The  slanting  shape  of  the  grate  is  sufficient  to 
niake  the  coal  thus  falling  dispose  itself  in  a  bed  of  even  thickness. 
Over  the  smoke-box  is  the  chimney  ;  this  is  used  only  to  light  the 
fire,  and  to  keep  it  burning  while  the  boat  is  at  rest ;  as  soon  as  the 
vessel  is  under  way,  the  chimney  is  closed  by  air-tight  valves  and 
used  no  more. 

The  new  machine  works  as  follows  : — The  steam  fit)m  the  boiler, 
at  90  lb.  pressure,  is  made  to  pass  through  heater  No,  1,  where  it  is 
perfectly  dried  and  expanded.  Hence  it  works  the  high-pressure 
cylinder,  is  expanded  by  cutting  oiF,  and  escapes  at  a  pressure  of 
30  lb.  through  heater  No.  2  to  the  low-pressure  engine  and  the  con- 
denser. The  feed- water  is  heated  to  the  boiling  point  in  heater  No, 
3  before  entering  the  boiler.  The  air  supplied  to  the  fire  is  heated 
in  heater  No.  4.  All  the  guests  ascertained  that  900  lb.  of  coal  were 
consumed  in  getting  up  steam  ;  that  afterwards  1100  lb.  of  coal  took 
the  boat  from  New  York  to  Haverstraw,  a  distance  of  forty  miles. 
During  the  trip  357  cubic  feet  of  water,  equal  to  22,311  lb.,  was 
transformed  into  steam.  The  steam  passed  into  the  cylinder  at  30  lb. 
pressure,  and  a  temperature  of  330"  Fahrenheit.  The  running  time 
was  three  hours  and  six  minutes.  This  engine  consumes  from  400 
to  450  lb.  of  coal  per  hour.  One  of  the  same  power  on  the  common 
plan  would  require  more  than  1000  lb.  Such  a  result  is  startling  at 
first,  but  is  easily  explained.  Each  pound  of  coal  requires  for  burn- 
ing one  pound  and  one-third  of  oxygen.  Air  is  composed  of  foiir 
parts  of  nitrogen  for  one  part  of  oxygen  ;  and  as  only  one-half  of  the 
oxygen  of  the  air  combines  with  coal  burned  in  a  furnace,  it  results 
that  for  every  pound  of  coal  burned  at  a  grate  nearly  12  lb.  of  hot 
gases  escape  through  the  chimney.  These  gases  have  to  be  at  least 
of  the  temperature  of  600°  to  produce  a  proper  draught ;  sometimes 
they  escape  red-hot.  ilr.  Blanchard,  by  means  of  his  heaters,  re- 
covers this  enormous  quantity  of  heat  to  raise  more  steam,  and  he 
produces  the  draught  with  a  small  fraction  of  the  power  thus  saved. 
— New  York  Tribune. 
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STEAM-ENGINE  BOILERS  AND  SMOKE  PREVENTION. 
An  ingenious  mechanic,  named  Thomas,  of  Chacewater,  has 
invented  the  following  valuable  contrivances : — 1,  A  Self-regu- 
lating and  Self-supplying  Boiler  for  Steam-engines,  by  which  ex- 
plosion is  rendered  next  to  impossible  from  inattentive  feeding  by 
the  engineman  in  charge.  By  a  clever  but  simple  contrivance,  the 
condensed  steam  is  returned  to  the  boiler  in  a  hot  state,  thus  causing 
a  considerable  saving  in  fuel.  The  model  works  admirably.  Should 
actual  experience  on  a  large  scale  be  attended  by  equally  favourable 
results,  a  vast  amount  of  difficulty  will  be  overcome,  especially  where 
water  of  a  corrosive  or  sedimentary  nature  only  is  to  be  procured. 
2.  A  Smoke-condensing  Apparatus  :  this  we  had  an  opportunity  of 
witnessing  at  work.  A  fire  was  made  in  a  closed  stove,  with  coal 
smudge,  to  create  as  much  smoke  as  possible.  This  passed  through 
a  horizontal  chimney,  to  the  annoyance  of  all  present :  half  a 
minute  after  the  contrivance  was  applied,  not  a  particle  of  smoke 
could  be  discerned.  The  smoke  was  perfectly  annihilated,  and  con- 
verted into  matter,  from  which  the  inventor  states  he  can  manufac- 
ture gas  of  a  very  superior  description,  or  can  utilize  as  a  manure  of 
extraordinary  value.  He  states  that  by  the  aid  of  four  24-in.  cylinder 
engines  he  can  free  all  London  from  smoke,  and  render  the  product 
of  immense  value.  Two  such  engines  would  suffice  for  such  towns 
as  Birmingham  or  Leeds.  The  contrivance  improves  draught  and 
circulation  ;  the  model  certainly  performs  all  this.  Though  we  con- 
fess we  are  sceptical  of  the  inventor's  widely-extended  views  on  the 
subject,  still  we  believe  it  to  be  practicable,  and  to  manufacturing 
towns  and  large  cities  an  inestimable  boon.  They  have  both  been 
patented. — Mining  Journal.     

EXPANSION  ENGINES   FOR   STEAM- SHIPS. 

There  has  been  read  to  the  British  Association  "  A  De- 
scription of  Double  Cylinder  Expansion  Engines  for  Steam- Ships," 
by  Mr.  J.  Elder.  These  engines  were  constructed  with  the  view 
of  getting  the  greatest  amount  of  power  from  a  given  quantity  of 
steam  at  a  given  pressure.  With  such  engines  a  steam- ship  could 
steam  the  greatest  distance  possible  with  a  given  quantity  of  coals  ; 
a  given  distance  could  be  performed  in  the  shortest  time,  on  account 
of  the  small  weight  of  coals  necessary  to  be  carried  ;  a  larger 
amount  of  cargo  and  passenger  accommodation  was  thus  obtained  ; 
a  less  expensive  ship  was  thus  necessary,  and  the  number  of  firemen 
and  stokers  would  be  also  reduced.  The  cylinder  capacity  was  so 
great  as  to  admit  of  the  steam  being  expanded  to  within  21  lb.  of  the 
pressure  in  the  condenser  at  the  end  of  the  stroke,  while  the  engines 
were  working  full  power.  In  order  to  reduce  the  violent  shock  of 
high-pressure  steam  on  such  a  large  piston,  a  cylinder  with  a  piston 
one-third  the  size  was  placed  close  to  it.  This  small  cylinder  re- 
ceived the  steam  direct  from  the  boiler  during  one-third  of  its 
stroke,  and  was  then  cut  off.  This  steam  was  consequently  reduced 
to  one-third  of  its  original  pressure  at  the  end  of  its  stroke,  and  it 
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then  entered  the  second  cylinder,  where  it  was  expanded  three  times 
more.  Thus  36  lb.  of  steam  was  expanded  to  4  lb. — viz.,  from  36  lb. 
U)  12  lb.  in  the  first  cylinder,  and  from  12  lb.  to  4  lb.  in  the  second  ; 
but  as  the  second  piston  was  three  times  the  size  of  the  first,  the 
load  would  be  the  same  on  both  pistons,  and  the  piston-rods,  cross- 
heads,  and  connexion-rods  might  be  duplicates  of  each  other.  The 
steam  and  eduction  slide  valves  were  wrought  vnth  eccentrics,  the 
steam  valve  was  a  gird  iron  with  large  lap,  the  eduction  valve  which 
served  for  both  cylinders  having  no  lap  at  all.  The  eductions  re- 
mained open  during  the  entire  stroke  of  the  piston,  thereby  giving  a 
free  egress  for  the  steam,  and  ample  escape  for  water,  should  it  form. 
The  cylinders  were  steam  jacketed,  and  then  covered  with  felt. 
There  was  a  small  engine  pump  for  forcing  the  distilled  fresh  water 
from  the  jackets,  or  into  the  freshwater  tanks,  if  necessarj'.  The 
lioilers  were  tubular,  with  three  large  super-heating  uptakes,  two 
feet  in  diameter,  and  fifteen  feet  in  height,  leading  up  through  an 
oval  steam-chest  to  the  funnel.  The  feed-pipe  of  the  boiler  had 
twelve  spiral  convolutions  inside  the  funnel  to  heat  the  feed-water  ; 
this  might  be  shut  ofi"  when  desirable. 

As  to  the  economy,  several  gentlemen  could  certify  that  the  engine 
Jiad  been  thoroughly  tested  and  found  successful.  During  the  run 
I'rom  Glasgow  to  Liverpool  the  consumption  was  2  "98  lb.  per  indi- 
cated horse-power  per  hour  of  a  large  steamer  called  the  Valparaiso ; 
^vhile  a  smaller  steamer  called  the  Bride  of  Erin,  having  the  same 
land  of  flue,  boilers  and  machinery,  consumed,  during  5^  hours, 
4*27  lb.  per  horse-power  per  hour.  In  both  cases  the  surface  blows 
^ve^e  open,  and  other  circumstances  duly  considered.  Mr.  Elder 
r.dded,  that  the  ships  he  had  furnished,  on  coming  home  to  be  re- 
fitted, would  return  with  30  feet  space  gained  amidships  for  pas- 
sengers and  cargo,  in  consequence  of  the  saving  of  room  by  reducing 
the  necessity  of  boiler  and  coal  space,  and  that  the  vessels  were  ex- 
]iected  to  consume  500  tons  less  on  the  voyage,  and  the  ship  would 
lave  20  per  cent,  more  accommodation,  which  of  itself  was 
valuable.  

SEWAEDS'   PATENT  BOILEE   FOR   HEATING   AND   CIECDLATING 
WATER. 

Messrs.  A.  and  C.  Seward,  of  Lancaster,  have  patented  this  im- 
proved Boiler,  formed  by  combining  two  similar  upright  castings 
vith  sets  of  horizontal  pipes,  as  follows  : — The  upright  castings  are 
formed  hollow,  and  with  a  number  of  sockets,  into  which  are 
cemented  the  ends  of  a  corresponding  number  of  horizontal  pipes, 
1 16  length  of  which  determines  the  capacity  of  the  boiler.  Of  these 
pipes  there  are  two  side-sets,  in  each  of  which  the  pipes  are  arranged 
cae  above  another,  and  three  transverse  sets,  in  each  of  which  they 
are  arranged  side  by  side.  The  castings  are  also  furnished  with 
B  iitable  inflow  and  outflow  pipes.  The  fire  is  placed  upon  the  lower 
s.it  of  transverse  pipes,  and  the  flame  and  hot  gases  from  it  pass  be- 
t'veen  the  lower  and  the  middle  set,— the  spaces  between  the  pipes 
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of  the  middle  set  being  closed  up, — return  to  the  front  between  the 
middle  and  upper  set,  and  again  pass  to  the  back  above  the  upper 
set,  finally  passing  off  by  the  chimney.  The  ends  of  the  several 
sets  of  pipes  open  into  the  hollow  castings,  and  the  water,  as  it  is 
heated,  is  compelled  to  circulate  through  the  pipes  and  castings,  and 
away  through  the  outflow  pipe  or  pipes. — Mechanics'  Magazine,  No. 
1809.  

STEAM-BOILEK   EXPLOSIONS. 

Mk.  J.  HOPKINSON  has  communicated  to  the  British  Association, 
a  paper  "On  the  Cause  of  Steam- Boiler  Explosions,  and  Means  of 
Prevention."  After  alluding  to  the  frequency  of  explosions,  and 
sketching  the  history  of  Boilers  from  the  time  of  Savery  and  New- 
comen  down  to  the  present  time,  when  the  double  flue  or  the  double 
fire-box  boiler  was  the  fashion,  he  condemned  this  latest  and  most 
popular  invention  as  unsafe.  He  next  sketched  the  various  causes 
of  explosion.  These  were — over- pressure,  with  water  at  its  proper 
height,  caused  by  the  safety-valve  being  inoperative,  inefiicient,  or 
miscalculated ;  over-weighting  of  the  safety-valve  ;  deficiency  of 
water;  and  admittance  of  cold  water  when  the  boiler  is  over-heated. 
To  prevent  explosions  he  had  designed  a  compound  safety-valve, 
which  could  not  get  out  of  order,  which  accurately  registered  the 
true  state  of  aSairs  inside  the  boiler,  and  which  combined  all  the 
best  principles  of  the  most  approved  safety-valves  now  in  use.  Mr. 
Hopkinson  then  described  fully  and  technically,  the  peculiarities  of 
his  compound  valve.  

STEAM-BOILER   MACHINERY,    AND    STEAM-ENGINE   TOOLS. 

Papers  have  been  read  to  the  Institution  of  Civil  Engineers,  "  On 
Shearing,  Punching,  Riveting,  and  other  similar  Machinery  em- 
ployed in  the  Manufacture  of  Steam  Boilers,"  and  "On  the  Self- 
acting  Tools  employed  in  the  Construction  of  Steam-engines,  &c.," 
by  Mr,  T.  S.  Sawyer.  A  brief  description  of  the  machinery  for 
forging  rivets,  &c.,  was  given,  and  by  one  example  it  was  shown 
that  a  ton  of  well-formed  rivets,  all  exactly  similar,  could  be  pro- 
duced in  ten  hours.  The  machinery  for  forging  bolts,  and  other 
similar  articles,  was  then  described,  together  with  the  various 
arrangements  of  air-hammers  suitable  for  larger  work  ;  the  principal 
feature  of  which  consisted  in  allowing  a  hammer,  or  block,  to  fall  by 
its  own  gravity  against  the  pressure  of  air  in  a  cylinder,  so  as  to 
produce  an  elastic  blow.  In  the  discussion,  it  was  remarked  that 
Mr.  Richard  Roberts  had  been  one  of  the  earliest  introducers  of 
self-acting  tools,  such  as  the  planing,  slotting,  and  machines  for 
metals.  Within  the  last  few  years  he  had  also  made  improvements 
in  punching  and  riveting  machines.  His  "Jacquard,"  or  multi- 
farious perforating  machine,  was  now  employed  at  the  Canada 
Works,  Birkenhead,  for  punching  the  boiler-plates  to  be  used  in  the 
construction  of  the  Victoria  Bridge  over  the  river  St.  Lawrence, 
Canada.     The  machine  was  now  punching  seventy -two  holes  in  each 
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plate  of  10  feet  in  length,  and  3  feet  6  inches  in  width,  and  5-16th3 
of  an  inch  in  thickness.  It  could  punch  ninety  of  these  plates  per 
day  of  ten  hours  and  a-half,  under  the  management  of  one  mechanic, 
three  labourers  to  lift  the  plates  on  and  ofi^  and  one  boy  to  oil  the 
punches.  The  same  sized  plate,  when  punched  by  hand,  would 
require  four  men  marking  with  templates,  and  eight  men  at  the 
machine  itself,  and  j'et  it  would  not  do  anything  like  the  same 
quantity  of  work  as  the  Jacquard  machine,  especially  when  a  large 
number  of  holes  had  to  be  made. 


STEVENS  S   REGULATING  AIR-DOOBS. 

The  following  OfiBcial  Report  has  been  made  to  the  Corporation  of 
the  Trinity- house  by  the  chief  engineer  of  the  Trinity  steamship 
Argus,  relative  to  the  ascertained  results  from  the  use  of  the  patent 
Regulating  Air-doors  fitted  to  her  steamboiler  furnaces  by  Mr.  John 
Lee  Stevens.     The  Report  testifies  to  the  success  of  the  patent :  — 

"  In  compliance  with  the  order  of  the  Committee  for  Lights,  I  beg  to  state,  in 
my  prenous  report  on  Mr.  Lee  Stevens's  patent  regulating  air-doors  fitted  to  the 
boilers  of  the  Argus,  I  stated  that  the  invention  prevented  the  emission  of  flame 
fl"om  the  tops  of  the  funnels,  and  thereby  materially  diminished  the  heat  therein, 
and  that  the  engine-room  was  better  ventilated.  I  have  now  to  report  that,  after 
repeated  trials  and  weighing  of  difterent  sorts  of  coal  for  many  hours  at  each 
time,  a  saving  of  fully  10  per  cent,  is  the  result  for  Welsh  coal,  and  for  Hartley 
eoal  a  saving  of  fully  20  per  cent.,  at  the  same  time  keeping  good  steam  and  the 
jmoke  cut  off  very  quick.  I  would  also  state  that,  from  the  first  fitting  of  the 
patent  doors  eight  months  ago  to  the  present  time,  no  iiyury  whatever  has  been 
done  by  the  action  of  the  fires  to  the  apparatus." 


STEAM- CABRIAGES  ON  COMMON  ROADS. 
Mr.  Sqi'IER  has  communicated  to  the  New  York  Herald  a  lengthy 
account  of  the  progress  of  this  invention  in  Xew  York,  whence 
we  select  the  most  important  details.  The  Steam- carriage,  which 
bas  been  propelled  through  the  streets  of  New  York  for  some  time 
past,  was  invented  by  Mr.  Richard  Dudgeon,  a  mechanic,  of  Eng- 
lish birth,  but  who  learned  his  trade  in  America.  He  is  the  in- 
ventor of  the  portable  hydraulic  jack,  which  is  well  known  to 
steamboat  men,  and  also  of  other  minor  applications  of  hydraulic 
power.  Mr.  Dudgeon's  carriage  weighs  2700  lb.,  and  may  be 
described  as  a  half  or  quarter-sized  locomotive,  with  very  lai^e 
wheels  and  no  smoke-pipe.  It  has  no  peculiarity  in  the  arrangement 
of  the  steam  machinery,  which  is  a  simple  tubular  boiler,  with  im- 
proved valve  gear.  The  cylinders  are  fastened  to  the  front  of  the 
boiler  or  smoke-box  at  the  usual  angle,  and  have  inside  connexions 
to  the  crank.  The  steam  is  distributed  to  the  pistons  by  a  modern 
slide  valve,  and  the  link  motion  perfected  by  Stephenson.  The 
jteam  and  smoke  are  discharged  downwards,  in  front,  vrithout  a 
chimney,  and  pass  behind  a  water-tank  on  the  front  end  of  the 
boiler.  The  cranks  are  worked  on  the  inside  instead  of  the  outside, 
318  in  other  locomotives.  The  improvement  over  other  engines  con- 
sists in  increasing  the  stroke  of  the  piston,  and  diminishing  the  size 
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of  the  driving  wheels.  The  stroke  is  eighteen  inches,  and  the  dia- 
meter of  the  wheels  three  feet  and  a  half.  The  can-iage  wheels  are 
very  similar  to  those  in  ordinary  use,  only  smaller,  to  diminish  the 
jolt.  The  hind  axle,  to  which  the  steam  power  is  applied,  is  an 
ordinary  crank  axle.  The  steering  is  done  by  the  front  wheels,  and 
with  great  ease  and  certainty,  there  being  no  difficulty  in  passing 
through  the  most  crowded  streets  in  Xew  York.  The  steering  is 
accomplished  by  a  stout  iron  rod,  armed  with  a  screw  at  one  end, 
which  moves  the  front  axle  according  to  the  direction  it  gets  from 
the  cranks,  and  is  under  the  control  of  the  driver,  who  sits  behind 
the  boiler.  The  axles  are  at  either  end  of  the  boiler,  so  that  it  may 
•be  kept  low  and  a  long  wheel  base  obtained,  which  makes  it  run 
very  steady  over  a  rough  pavemeut.  It  is  not  pretended  that  this 
carriage  will  run  on  a  soft  road ;  its  great  weight  (27001b.)  would 
render  it  impossible  to  make  any  progress.  It  is  imperative  that 
the  road  should  be  hard  and  even ;  and  should  these  vehicles  ever 
come  in  use,  roads  must  be  made  for  their  accommodation.  An 
ordinary  tram-road — that  is,  boards  laid  lengthways,  for  tlie  wheels 
to  run  upon — would,  the  inventor  claims,  do  very  well  for  all  prac- 
tical purposes.  The  carriage  also  ti-avels  very  readily  on  an  inclined 
plane.  The  inventor  claims  that  it  will  easily  ascend  a  hill  600  feet 
per  mile,  and  there  is  reason  to  believe  that  it  will  do  so.  From  the 
speed  attained,  it  is  evident  that  twelve  miles  per  hour  could  be  run 
easily,  provided  all  was  in  condition,  clear,  hard  road,  &c.  ;  and  this, 
of  course,  leaves  a  margin  for  improvements  in  the  construction  of 
other  steam  vehicles.  The  cost  of  the  machine  under  notice  is  1500 
dollars ;  it  requires  two  persons  to  manage  it ;  a  lad,  however,  is 
quite  as  competent  as  a  grown  person  for  this  duty. 


STEAM   AGRICUI.TUEE. 

A  PAPER  has  been  read  to  the  Society  of  Arts,  "On  the  Applica- 
tion of  Steam  Power  to  the  Cultivation  of  the  Soil, "  by  Mr.  J. 
Algernon  Clarke.  Leaving  the  application  of  steam  power  to  what 
might  be  termed  the  mill-work  of  the  farm,  such  as  thrashing,  cut- 
ting, grinding,  &c.,  Mr.  Clarke  directed  attention  to  the  operations 
in  the  field,  and  chiefly  to  that  of  breaking  up  the  soil,  and  the  pre- 
paration of  the  seed-bed,  these  being  the  main  objects  to  be  accom- 
plished in  steam  cultivation.  He  proceeded  to  review  the  existing 
implements,  observing  that  there  was  no  doubt  that  a  steam- plough 
was  capable  of  instant  and  universal  adoption  ;  he  referred  specially 
to  the  traction-engine,  the  proposed  system  of  "  guideways"  or  rails — 
the  expense  of  which  would,  he  thought,  prevent  their  adoption — and 
also  to  the  windlass  and  rope  as  a  means  of  transmitting  power  from 
the  engine  to  the  implement.  Under  ordinary  circumstances  he 
thought  that  the  adoption  of  the  shifting  engine  and  windlass, 
moveable  along  the  headland,  was  one  of  the  best  steps  taken  for 
cheapening  the  operation  of  steam-ploughing.  He  concluded  by 
briefly  alluding  to  the  recently  proposed  methods  of  digging  the 
ground  by  rotatory  implements,  and  described  a  plan  of  his  own 
invention  for  carrying  this  out  more  effectively. 
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There  has  also  been  read  to  the  Society  of  Arts,  a  paper  "  On 
Guideway  Agriculture,  being  a  System  enabling  all  the  Operations 
of  the  Farm  to  be  performed  by  Steam  Power,"  by  Mr.  P.  A. 
Halkett.  This  system  consists  in  the  application  of  motive  power 
to  the  cultivation  of  the  land,  by  attaching  the  implements  for  cul- 
tivation required  for  the  various  operations  of  ploughing,  scarifying, 
sowing,  hoeing,  reaping,  or  other  operations  of  culture  beneath  a 
travelling  carriage,  which  moves  on  rails  placed  in  parallel  lines 
across  the  fields  to  be  cultivated,  by  which  the  implements  are 
always  kept  from  swerv'ing  to  the  right  or  left  of  the  line  of  onward 
motion,  and  the  friction  of  the  machinery  is  considerably  reduced. 
The  cost  of  machinery  and  implements  is  stated  at  the  same  as  that 
of  horses  and  horse  implements  required  for  the  same  work  ;  the 
laying  of  rails  to  amount,  according  to  the  wood  S3'st€m,  to  10^.  per 
;Mjre ;   and  the  brick  and  angle  iron  system  to  201.  per  acre. 


fowler's  steam  ploughing  apparatus. 
Mr.  Jno.  Fowler,  who  recently  obtained  the  Agricultural  Society's 
iirize  for  steam  ploughing,  has  completed  a  patent  for  the  use  of  two 
.steam-engines  mounted  on  separate  carriages  to  haul  ploughs  and 
other  agricultural  implements  in  such  a  manner  that  the  power  of 
the  two  engines  is  applied  at  the  same  time  to  give  motion  to  the 
implement.  For  this  purpose,  two  engines,  each  furnished  with  a 
])air  of  grooved  drums,  one  or  both  driven  by  the  engine,  are  placed 
opposite  to  each  other,  one  on  each  headland,  and  an  endless  rope 
l>asses  from  one  engine  to  the  other,  and  takes  two  or  three  turns 
i-ound  the  drums  of  each  engine.  The  implement  is  attached  to 
the  rope,  and  is  hauled  by  means  of  it  backwards  and  forwards  over 
the  land  between  the  two  engines,  according  as  they  are  working  to 
^vind  the  rope  in  one  or  other  direction.  The  engines  traverse  along 
the  headlands  as  the  work  progresses,  and  the  length  of  the  endless 
rope  is  adjusted  according  to  the  distance  between  the  engines  by 
^yimling  or  taking  up  a  greater  or  less  length  of  it  by  means  of  a 
drum  or  apparatus  carried  by  the  implement.  In  this  manner  the 
l>atentee  is  enabled  to  use  engines  of  half  the  power  of  those  which 
it  is  necessary  to  employ  when  the  implement  is  hauled  in  both 
directions  by  means  of  one  engine,  or  when  it  is  drawn  by  two  en- 
g^-ines  on  opposite  headlands  working  alternately;  and  these  engines 
c  f  smaller  power  are  most  useful  for  other  farm  purposes. 


AMERICAN   plough. 

Mr.  H.  M.  Platt,  of  New  York,  has  completed  a  patent  for  a 
novel  form  of  Ploughing  and  Tilling  apparatus,  the  object  of  which  is 
to  turn  the  soil  and  pulverize  it  at  one  operation.  The  invention 
c  onsists  in  substituting  a  revolving  screw-shaped  share  for  the  ordi- 
I  ary  one.  This  revolving  share  is  so  coupled  and  geared  to  a  wheeled 
carriage,  that  as  the  machine  advances,  the  screw-shaped  share  enters 
the  ground  and  lifts  the  furrow  slice,  which  is  completely  cross-cut 
as  the  share  revolves,  so  that  the  soil  is  thoroughly  pulverized  and 
lift  fit  for  the  immediate  planting  of  seed.     The  invention  seems  to 


30  TEAE-BOOK  OF  FACTS. 

solve  the  problem  of  steam  cultivation,  by  getting  rid  of  the  hard 
pan  at  the  bottom  of  the  furrow,  which  was  consequent  upon  the 
action  of  the  share  passing  over  the  ground,  and  formed  a  chief 
ground  of  objection  to  the  extension  of  the  use  of  the  ordinary 
plough  with  steam. — Critic.      

STEAM   TRACTION   ENGINES. 

Sir  Frederick  Abbott  has  reported  to  the  East  India  Company 
upon  an  engine  by  Boj'dell,  working  under  a  steam  pressure  of 
120  lb.  per  inch,  and  calculated  at  37-horse  power.  Having  been 
constructed  for  agricultural  purposes,  and  in  the  most  economical 
manner,  it  drives  only  one  wheel  (the  off  wheel).  At  the  Royal 
Ai'senal  it  took  in  tow  four  guns,  two  mounted  on  ordinary,  two  on 
devil  carriages,  the  whole  load  being  estimated  at  about  43  tons. 
This  load  it  drew  at  the  rate  of  about  three  miles  per  hour  on  level 
ground,  and  at  about  two  and  a  quarter  miles  up  a  steep  hill,  part 
of  which  was  inclined  1  in  13.  Its  power  of  draught  was  very 
great,  but  owing  to  its  driving  only  one  wheel  it  was  unmanageable 
with  a  load,  as  it  could  scarcely  be  turned  to  the  right  hand.  The 
experiment,  as  far  as  regards  this  individual  engine,  for  general  pur- 
poses of  draught,  was  a  failure ;  but  the  powers  and  capabilities 
then  exhibited,  and  on  previous  trials,  induce  Colonel  Abbott  to  liope 
that  when  the  machinery  shall  be  perfected  to  work  both  wheels 
together,  or  either  wheel  singly,  an  engine  thus  constructed  and 
equipped  with  a  train  of  carts,  of  a  peculiar  though  simple  form, 
would  be  able  to  traverse  any  country  where  an  ordinary  bullock- 
cart  could  travel ;  and,  being  able  to  move  continuously  at  the  rate 
of  three  and  a  half  to  four  miles  per  hour,  would  perform  journeys 
of  little  less  than  one  hundred  miles  in  twenty-four  hours.  An 
establishment  of  such  engines  and  carts  would  enable  Government 
to  dispense  with  half  the  ordinary  military  force  in  India,  seeing 
that  troops  could  then  be  concentrated  in  one-fifth  the  time  required 
by  even  ' '  forced"  marches.  Such  self-acting  railways,  though  immea- 
surably inferior  in  speed  to  fixed  railways,  will  be  more  generally 
useful  for  mihtary  purposes,  as  they  will  travel  in  any  direction, 
and  will  be  safe  from  the  designs  of  enemies. 

The  novel  expedient  of  transporting  heavy  ordnance  by  means  of 
a  newly- patented  Steam  Traction  Engine  has  also  been  tested  at 
Woolwich.  This  engine  is  the  invention  of  Mr.  Bray,  an  engineer 
of  Folkestone,  and  differs  from  that  of  Messrs.  Boydell  merely  in 
the  construction  of  the  hind  wheels,  which  are  supplied  with  a  broad 
hoop  instead  of  the  endless  railway,  and  which  affords  sufiicient 
bearing  on  the  ground  to  support  the  weight  of  the  engine  over 
ordinary  roads.  The  wheels  are  fitted  with  blades  of  iron,  which 
sei"ve  as  teeth  or  claws,  and  are  of  great  assistance  in  travelling  over 
hilly  roads.  The  teeth  are  applied  by  a  mechanical  j^ower  termed 
"an  eccentric,"  so  as  to  move  in  and  out  and  clear  themselves  of 
any  soil  with  which  they  may  be  encumbered,  and  which  enables  the 
teeth  to  be  entirely  drawn  in  or  distended  to  any  requisite  extent. 
When  turning,  or  going  round  a  curve,  the  wheel  on  the  inner  side 
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is  disconnected,  while  the  outer  wheel  is  kept  in  gear,  and  the  engine 
is  thus  enabled  to  turn  with  facility.  It  was,  in  the  above  experi- 
ment, charged  with  a  6S-pounder  gun,  weighing  112  cwt.,  which  it 
conveyed  through  the  gates  of  the  Koyal  Arsenal,  down  the  Plum- 
stead-road,  over  the  steep  acclivity  of  Burrage-hill,  returning  by  the 
descent  of  Sandy-hill  to  the  Arsenal.  The  speed  of  the  engine 
rarely  exceeded  two  and  a  half  miles  per  hour — about  the  average 
pace  of  a  carthorse — but  it  continued  a  similar  pace  against  the 
breast  of  the  hill.  The  descent  was  likewise  cleverly  arranged,  the 
engine  appearing  to  be  under  the  most  perfect  control  of  the  helms- 
man and  engineer.  

STEAM   BAMS. 

A  COBBESPOSDEXT  of  the  Times  attributes  this  employment  of 
steam  to  a  rich  merchant  in  America,  named  Stephens,  who,  having 
suffered  serious  losses  by  collision  of  his  vessels  with  others  at  sea, 
conceived  that  the  tremendous  force  of  steam  power  might  be  turned 
to  account  in  naval  warfare,  in  the  same  way.  He  then  commenced 
constructing  a  Steam  Earn :  the  steamer  was  to  be  shot-proof  by 
means  of  iron  plates,  and  since  then  the  manner  in  which  those 
plates  resist  for  hours  the  heaviest  shot,  has  become  notorious.  It 
was  to  be  the  largest  steamer  afloat,  and  it  was  to  travel  at  the  rate 
of  twency  knots  an  hour — that  is  to  say,  faster  than  ocean  steamers, 
though  not  so  fast,  for  instance,  as  Her  Majesty's  yacht.  It  was  to 
06  propelled  by  sis  powerful  engines,  to  be  sharp  at  the  bow  and 
»tem,  being  a  bed  of  iron  at  both  extremities,  carrying  one  monster 
gun,  and  a  heavy,  but  not  numerically  strong,  armament,  after  the 
Merrimac  model.  Such  a  vessel  would  be  a  fearful  antagonist  for 
oven  a  fleet  of  three-deckers  to  meet  with  on  the  wide  ocean,  and  all 
•she  would  have  to  fear  would  be  being  laid  aboard.  To  prevent  this, 
.she  was  to  throw  streams  of  boiUng  water  from  her  sides,  so  as  to 
be  unapproachable.  The  enterprise  gradually  progressed,  but  Mr. 
•Stephens  did  not  live  to  see  it  completed,  although  he  was  fortunate 
enough  to  have  his  conception  approved  by  his  country :  after  his 
<leath,  his  expenses  were  refunded,  and  the  American  Government 
carried  out  his  idea.  This  mammoth  naval  ram  is  now  nearly  finished, 
u  yearly  sum  having  been  allotted  to  the  work. 

A  similar  engine,  called  the  "  vaisseau-b^lier, "  or  steam  ram  ship, 
is  also  in  course  of  construction  at  Cherbourg,  first  said  to  hiive  been 
<lesigned  by  the  Emperor  of  the  French,  but  now  believed  to  have 
been  copied  from  a  design  submitted  to  the  French  Minister  during 
the  Russian  war  by  Vice- Admiral  Sartorius,  who  has  also  published 
Ills  views  on  the  subject. 

Another  Correspondent  of  the  Times  (Mlvor  Campbell,  Arknish, 
.  joch-gair  House,  Inverary),  however,  states  that  so  long  ago  as  No- 
vember, 1852,  he  addressed  three  communications  to  the  Lords  Com- 
1  aissioners  of  the  Admiralty,  exphinatory  of  his  then  projected  ' '  steam 
I  am,"  to  be  manned  only  by  an  officer,  engine-men,  and  helmsman, 
■^nth  means  of  escape,  if  necessary,  after  this  huge  iron  ram  should 
1  ave  been  plunged  into  the  body  of  an  enemy's  ship  ;  and  on  the 
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24th  of  that  month  transmitted  to  their  Lordships  a  drawing  with  a 
full  description  of  the  structure,  mode  of  appliance,  capability,  and 
general  effect  upon  our  present  system  of  naval  defences. 

It  appears  that  Admiral  Sartorius,  by  permission  of  Sir  Charles 
Wood  (then  First  Lord  of  the  Admiralty),  communicated  his  views 
to  the  French  Minister,  which  appears  to  be  an  odd  way  of  getting 
rid  of  the  subject,  but  quite  in  keeping  with  the  official  apathy  and 
love  of  irresponsibility  at  the  Admiralty.  Admiral  Sartorius  designates 
his  vessel  the  "shot-proof  steam  ram,"  and  suggests  the  addition  of 
various  armaments  and  appliances,  which  do  not,  however,  touch  on 
the  actual  source  from  which  the  original  idea  or  first  principle  may 
have  flowed.  On  this  point  Mr.  M'lvor  Campbell  thinks  he  has  a 
fair  claim,  not  only  on  the  respected  and  gallant  Vice- Admiral,  but 
also  on  the  candour  and  justice  of  their  Lordships  of  the  Admiralty, 
who  have  had  his  project  of  "steam  rams"  in  their  possession  for 
nearly  six  years. 

Mr.  Campbell  considers  his  invention  would  prove  a  powerful, 
effectual,  and  inexpensive  weapon,  equal  in  itself  to  all  emergencies 
that  may  threaten  our  coast. 

A  small  flotilla  of  steam  rams  in  every  harbour  would,  at  a  very 
short  notice,  be  ready  and  able  to  sink  any  invading  fleet ;  his 
original  proposition  being  that  these  rams  should  operate  in  concert, 
always  attacking  from  different  and  opposite  points,  so  as  to  render 
the  escape  of  an  enemy  hopeless,  and  his  immediate  destruction  in- 
evitable. To  encumber  these  rams  with  forms  and  appliances  suit- 
able to  ocean  purposes  would  greatly  deteriorate,  if  not  destroy,  their 
peculiar  efficacy. 

In  addition  to  the  above  communications.  Sir  Charles  Fox  has 
stated  that  Mr.  James  Nasmyth,  about  thirteen  years  ago,  indepen- 
dently invented,  and  promulgated  everything  that  has  since  been 
re-proposed  as  to  steam  rams.  Next,  Mr.  Mallet,  C.E.,  traces  back 
the  invention  or  proposal  to  a  still  earlier  date  and  inventor. 

About  the  year  1835,  or  twenty-three  years  ago.  Captain  Richard 
Bourne,  E..N.,  while  managing  director  of  the  old  Dublin  and  Lon- 
don Steam  Navigation  Company  in  Dublin,  frequently  and  publicly 
promulgated  his  views  of  the  use  of  steam  rams,  that  should  (as  he 
expressed  it)  "break  any  ship-of-the-line  like  an  egg-shell."  And 
upon  one  occasion  he  fully  detailed  his  notions  of  constructive  detail 
to  Mr.  Mallet,  and  to  the  late  Mr.  Francis  Humphreys,  then  marine 
engineer  to  the  Company ;  and  Mr.  Mallet  thinks  that  Captain 
Bourne  about  that  time  also  communicated  his  views  to  the  Admi- 
ralty, thus  charging  "  my  Lords"  with  the  omission  at  a  still  more 
remole  date  than  above  mentioned. 

If  these  several  statements  be  correct  as  to  dates,  how  strange  it 
is  to  find  America  and  France  at  this  moment  expending  vast  sums 
upon  a  war  invention,  the  secret  of  which,  nearly  a  quarter  of  a 
century  since,  was  in  the  possession  of  our  own  Government ! 
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THE  PADDLE   AXD   THE   SCREW   FROM   THE   EARLIEST   TIMES. 

A  PAPER  of  great  value  and  interest  has  been  read  to  the  Society 
of  Arts,  by  Mr.  John  Macgregor,  M.A.,  describing  the  '  addle- 
wheel  and  Screw-propeller,  from  the  earliest  period  to  the  present 
time.  The  information  contained  in  this  paper  was  collected  by  the 
writer  in  compiling,  for  the  Great  Seal  Patent  Office,  the  "Abridg- 
ments of  the  Specification  of  these  Patents."  The  abridgment  of 
Mr.  Macgregor' s  valuable  paper  occupies  six  large,  closely-printed 
pages,  illustrated  with  woodcut  diagrams  of  curious  modes  of  marine 
firopulsion,  which  were  exhibited  during  the  lecture.  Its  chrono- 
logical data  and  illustrative  notes  are  very  suggestive  :  we  have 
only  space  to  quote  the  conclusion  : — 

"In  the  modes  of  propulsion  adopted  by  aquatic  animals,  (says 
Jlr.  Macgregor, )  may  be  found  almost  every  plan  which  has  been 
used  by  man  with  machinery.  Thus,  water  is  ejected  by  propulsion 
by  the  cuttle-fish  and  paper-nautilus  ;  sails  are  used  by  the  v«lella 
and  water-birds  ;  punting  and  towing  by  whelks  and  the  lepidosiren  ; 
a  folding  paddle  by  the  lobster  ;  feathering  paddles  by  ducks  ;  and 
oblique  surfaces  by  fish  of  all  kinds.  A  screw-like  appendage  is 
found  in  the  wings  of  an  Australian  fly  ;  but  it  is  supposed  to  be 
siiaped  thus  only  when  dried  after  death.  There  is,  however,  one 
remarkable  animal  which  propels  itself  by  a  rotary  movement,  acting 
01  the  water  by  means  very  similar  to  those  of  the  paddle-wheel  and 
screw-propeller  combined.  This  is  the  infusorial  insect  Paramecicum, 
ir_  which  a  furrowed  groove  runs  obliquely  round  the  oval-shaped 
body  of  the  animal.  A  wave-like  protuberance  passing  along  this 
gi-oove,  (with  or  without  cilia,)  causes  the  body  to  rotate  on  its  longer 
axis,  and  thus  propels  it  as  by  the  fore-and-aft  stroke  of  a  paddle, 
ai-  well  as  by  the  screw-like  progress  induced  by  the  spiral  groove." 

The  coloured  diagrams  exhibit  the  gradual  progress  of  Marine 
Propulsion  from  the  early  days  of  ^^ineveh,  Babylon,  and  Egypt. 

At  the  close  of  the  lecture,  Mr.  Scott  Russell,  the  chairman  of  the 
e^■ening,  very  pertinently  inquired  that  "  of  hundreds  of  inventions 
that  had  passed  through  ^Ir.  Macgregor's  hands  in  the  extensive 
research  he  had  undertaken  in  preparing  this  paper,  were  they  not 
auazed  to  see  how  few  were  at  this  day  in  practice  ;  and  were  they 
re  t  struck  with  the  fact  that  nearly  all  the  inventions  they  now 
heard  of  no  more  seemed  monstrously  ingenious,  whilst  the  inven- 
tions actually  in  use  were  those  which  appeared  to  have  got  rid  of 
al.  the  ingenuity,  and  to  have  merely  retained  one  or  two  plain, 
simple,  common-sense  elements  in  them  !  Kow,  that  was  the  lesson 
w.iich  he  would  -wish  Mr.  Macgregor's  paper  to  have  taught  to  his 
audience,  especially  the  younger  members  ;  and  that  was  the  lesson 
he  hoped  it  would  teach  to  the  mechanical  world  at  large  in  the 
wider  sphere  of  its  influence  when  published  in  the  Journal  of  the 
Society." 

The  Abridgments  of  Patents  by  Mr.  Macgregor  have  been  com- 
plt  ted  by  the  publication  of  the  Third  Part : — 

In  Part  I.  is  a  summary  of  the  principal  British  and  foreign  inventions  re- 
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lating  to  the  propiilsion  of  vessels.  These  are  arranged  chronologically,  with 
Abridgments  of  the  Specifications  of  British  Patents,  to  the  end  of  a.d.  1830.  In 
Part  II.  will  be  found  Abridgments  of  the  Specifications  of  all  the  British  Patents 
on  the  subject,  from  a.d.  1831  to  the  end  of  a.b.  1847,  together  with  a  few  notices 
of  unpatented  inventions  and  of  experiments.  In  Part  III.  are  given  the  Abridg- 
ments to  the  end  of  a.d.  1857;  also  an  Index  of  Names,  and  an  Index  of  Subject 
Matter  referring  to  all  three  parts  of  the  work. 

Mr.  Bennet  Woodcroft,  in  the  Preface  to  Part  II.,  observes  : 

"  It  is  not  the  object  of  this  work  to  compare  the  merits  or  originality  of  the 
inventions  recorded ;  but  in  one  or  two  instances  of  special  importance  and  of 
national  interest,  the  evidence  for  and  against  particular  claims  has  been  briefly 
considered.  It  must  also  be  borne  in  mind  that  these  pubUcations  are  not  pre- 
pared with  a  view  to  their  being  used  to  explain  doubtful  descriptions  of  an  inven- 
tion :  the  complete  specification  being  still  the  only  true  guide  to  the  inventor's 
claims. 

"  By  consulting  the  Index  of  Subject  Matter  in  this  and  the  preceding  Part,  it 
will  be  observed  that  several  important  inventions  have  been  brought  forward 
over  and  over  again  as  entirely  new,  at  various  intervals  of  time,  and  it  is  evident 
that  this  might  have  been  prevented,  had  there  been  brief  and  clear  records  pub- 
lished of  everything  proposed  before. 

"  It  is  hoped,  therefore,  that  the  publication  of  these  abridgments  will  prevent 
the  misapplication  of  time  and  labour  in  the  operation  of  re-inventing  what  is 
already  known,  and  by  recording  the  experience  of  the  past  will  direct  the  energy 
of  the  ingenious  to  improve  upon  old  plans,  and  to  exercise  themselves  in  new 
fields  of  labour."  

SCEEW   PROPULSION   TESTIMONIAL. 

A  VERY  interesting  commemoration  of  the  success  of  this  im- 
portant invention  took  place  at  St.  James's  Hall,  Piccadilly,  on  June 
2,  1858 ;  when,  at  a  Public  Dinner,  Mr.  Robert  Stephenson, 
M.P.,  in  the  chair,  a  Silver  Salver  and  Claret  Jug  were  presented 
to  Mr.  Francis  Pettit  Smith,  "  by  the  Committee  and  other  sub- 
scribers to  the  Smith  Testimonial  Fund,  amounting  to  2678^.,  as  a 
record  of  their  high  estimate  of  his  private  worth,  and  the  great 
benefit  conferred  by  him  on  his  country,  in  introducing,  and  by  his 
talent,  energy,  and  perseverance,  bringing  into  general  use,  the 
System  of  Screw  Propulsion,  which  is  already  employed  in  the  fol- 
lowing vessels  of  Her  Majesty's  Fleet."  Here  follow  the  names  of 
52  line-of- battle  ships  ;  23  frigates  ;  17  corvettes;  55  sloops  ;  8 
floating  batteries  ;  19  troop  and  store  ships,  making  a  total  of  174 
of  Her  Majesty's  ships  which  have  been  fitted  with  the  Screw  Pro- 
peller. Then  follow  the  names  of  the  138  subscribers,  chiefly  emi 
nent  naval  oSicers,  engineers,  ship-builders,  ship-owners,  and  men  of 
science.  With  the  Plate  was  presented  an  Address,  beautifully  en- 
grossed on  vellum. 

This  was  altogether  a  most  impressive  Festival.  The  Plate  v 
presented  by  Mr.  E.  Stephenson,  after  a  lucid  view  of  the  value 
Mr.  Smith's  services ;  to  which  that  gentleman  briefly  repUed.  Mr. 
Scott  Russell,  one  of  the  vice-chairmen,  in  the  course  of  the  evening; 
illustrated  historically,  and  with  great  judgment  and  felicity,  the  re- 
spective shares  of  the  engineers,  ship- builders,  and  others,  who,  from 
time  to  time,  have  contributed  to  the  adoption  of  Screw  Propul- 
sion, consummated  by  the  services  of  Mr.  Pettit  Smith.  To  distin- 
guish the  relative  claims  of  the  inventor  was  no  easy  task  ;  and  we 
have  rarely  seen  a  difiBcult  subject  so  judiciously  handled  as  it  was, 
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upon  this  occasion,  by  ilr.  Scott  Eussell.  Other  gentlemen  illns- 
trated  the  subject  of  the  evening,  which  was  most  intellectually 
passed,  as  one  of  the  speakers  observed,  in  commemorating  "  one  of 
those  bloodless  triumphs  of  civilization  of  which  this  age  and 
country  have  just  reason  to  be  proud." 

LOSS   OF   SHIPS   AT    SEA. 

To  remedy,  in  some  measure,  the  painful  suspense  into  which 
multitudes  are  thrown  by  ships  missing,  a  gentleman,  Mr.  JohnGres- 
ham,  has  proposed  to  the  British  Association  that  every  vessel 
should  be  provided  with  one  or  more  copper  buoys  bearing  her  name 
and  the  port  to  which  she  belongs  :  that  these  buoys  should  also 
liave  an  Admiralty  mark,  and  a  Board  of  Trade  number ;  and  that 
each  should  be  provided  with  a  chamber  with  a  small  spring  valve 
made  to  open  outwards,  and  capable  of  resisting  any  pressure,  which 
should  be  used  for  receiving  letters,  or  even  treasure  ;  so  that  if  the 
ehip  were  lost,  the  buoy  would  float  off  in  safety,  and  the  information 
it  contained  would  be  communicated  to  the  parties  interested  by  any 
ship  which  might  pick  it  up.  The  buoy  is  intended  to  be  made  of 
ttrong  copper  painted  in  bright  red  and  white  stripes,  and  to  be 
lltted  with  a  small  bell  and  flag  on  the  upper  part. 


XEW  SAFETY   LIXE   CARRIER. 

M.  Bkktinetti,  of  Tiuin,  has  patented  in  Piedmont,  France, 
England,  &c.,  an  apparatus  consisting  of  a  wooden  shot,  to  which  a 
line  is  attached,  and  which  is  propelled  by  a  feeble  charge  from  a 
gun  on  board  the  ship  or  on  the  shore.  The  inventor  says  that 
Manby  and  others  have  never  been  able  to  throw  their  lines  more 
than  about  200  yards,  but  that  his  can  be  thrown  four  times  that 
cJstance.  Letters  are  subjoined  from  the  French  Minister  of  Marine, 
and  from  the  Minister  of  Commerce.  The  former,  Admiral  Hamelin, 
siys,  that  the  French  Government  has  aided  him  in  making  his 
experiments,  and  perfecting  his  invention.  The  apparatus  has 
leen  found  capable  of  successfully  establishing  a  communication 
\  etween  the  vessel  and  the  shore,  at  a  distance  of  400  yards,  from 
v<-hatever  point  it  is  thrown  ;  and  the  inventor  has  supplied  the 
I'rench  Government  with  twenty  new  shots,  in  addition  to  the 
nineteen  already  in  their  possession,  "not  so  much  to  provide  for 
taose  rare  cases  in  which  Government  ships  need  such  assistance, 
a?  to  reward  the  inventor,  and  help  to  defray  his  expenses." 


patent  slips  fob  ships. 
Hkbetofoee,  in  constructing  slips,  it  has  been  usual  to  arrange 
t  lem,  and  the  apparatus  connected  with  them,  so  that  the  ships  to 
be  raised  may  be  received  and  moved  up  or  down  thereon  with  their 
keeU  parallel  to  the  lines  or  ways  of  the  ships.  Mr.  Scott  Eussell 
has  patented  certain  improvements  upon  this  method,  consisting  in 
c  >mbinating  the  slips  and  apparatus,  so  that  the  keels  of  the  ships 
t )  be  raised  or  moored  may  be  received  on  them  transversely,  or 
across  the  fixed  ways  or  rails  ;  and  where  the  extent  of  frontage  is 
c  2 
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considerable,  it  is  desirable  to  construct  the  carriages  used  to  receive 
the  ships  of  several  parts,  each  capable  (by  its  chain  and  capstan, 
or  their  tackle,  or  other  mechanical  contrivances  used  therewith)  of 
being  moved  up  and  down  the  fixed  ways  or  rails,  and  also  of  being 
used  conjointly  with  other  carriages  when  the  length  of  the  ship  to 
be  received  and  moved  requires  the  combined  use  of  several. 


NEW   MODE   OF   ACCELERATING   THE   SPEED   OF    SHIPS. 

Mr.  F.  Griffith,  of  London,  has  patented  a  form  of  construc- 
tion, by  which  the  immense  amount  of  resistance  encountered  at  the 
head  of  ships  and  steamers  can  be  turned  into  a  counteracting  power, 
instead  of  being,  as  hitherto,  all  sustained  as  dead  loss.  The  theory 
has  been  warmly  discussed  in  several  numbei's  of  The  Engineer  ;  after 
which  the  author  of  the  paper  professes  to  have  tested  the  efficiency 
of  the  contrivance  by  a  series  of  experiments,  and  found  them  to 
be  perfectly  conclusive  of  the  soundness  of  the  resistance- counter- 
acting principle.  The  method  consists  of  a  revolving  conical  bow, 
around  which  are  wound  spiral  flanges.  The  resisting  water  (when 
the  ship  is  in  motion)  impinges  upon  the  flanges,  and  causes  the  cone 
to  revolve.  The  force  thus  attained  is  transmitted  by  shafting  and 
multiplying  gear,  to  work  a  screw  at  the  stem,  if  a  sailing  vessel, 
or  to  go  in  aid  of  an  engine,  if  a  steamer.  In  the  experiments  made, 
when  a  string  was  attached  to  the  cone  shaft  of  one  of  the  models, 
it  invariably  wound  itself  up  against  a  stream  ;  and  it  is  argued 
that,  as  a  power  cannot  be  obtained  from  nothing,  it  is  abstracted 
from  the  total  resistance.  

MANAGEMENT   OF   SHIPS'    BOATS. 

Mr.  C.  Clifford  has  patented  certain  improvements  in  ships' 
davits,  and  in  apparatus  for  stowing,  lowering,  and  securing  boats. 
Here,  for  raising  and  lowering  boats,  a  single  davit  having  two  heads 
is  used.  This  davit  consists  of  an  upright  pillar  carried  by  bearings 
at  the  ship's  side,  and  furnished  with  two  arms,  which,  as  they 
spring  from  the  pillar,  make  an  obtuse  angle  one  with  the  other. 
The  arms  at  their  ends  are  fitted  up  like  ordinary  davit  heads,  and 
are  stiffened  by  ties  running  to  the  top  of  the  central  pillar.  By  using 
a  davit  of  this  construction  a  boat  may  be  turned  from  outboard  in- 
board, and  vice  versa,  simply  by  causing  the  pillar  of  the  davit  to 
make  a  semi-rotation  in  its  bearings. 


NEW   BELL   BUOY. 

A  New  Bell  Buoy  has  been  invented  by  Mr.  Whettem,  the  son 
of  the  master  mast- maker  in  Portsmouth  Dockyard.  The  buoy  ap- 
pendages invented  by  Peacock  and  others  for  the  purpose  of  warning 
the  mariner  of  liis  proximity  to  danger,  have  this  serious  disadvan- 
tage— the  hammers  used  to  strike  the  bell  remain  upon  it  for  a  short 
space  of  time,  thus  stopping  that  vibration  which  is  so  necessary  for 
the  production  of  a  clear  ringing  sound.  Mr.  Whettem's  plan  is 
devised  to  obviate  this  difficulty.  The  hammers  used  by  him  are 
two  quadrants  so  fixed  as  to  strike  the  bell  alternately,  as  the  buoy 
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to  which  it  is  aflBxed  is  set  in  motion  by  the  action  of  the  waves. 
The  necessary  motion  is  given  to  the  quadrants  by  a  shot  traversing 
a  cylindrical  chamber,  and  by  its  momentum  striking  the  lower 
end  of  the  quadrant  wth  sufficient  force  to  make  the  upper  end 
strike  the  bell ;  but  immediately  upon  doing  so  the  quadrant  returns 
to  its  original  position,  the  centre  of  gravity  being  below  the  point 
of  suspension.  On  the  return  of  the  shot  to  the  other  end  of  the 
cylinder,  a  similar  action  takes  place  with  the  other  quadrant,  and  so 
on  continually.  The  result  is  a  loud  and  clear  ring,  which  can  be 
heard  much  farther  than  the  sound  of  any  other  bell.  It  has  also 
the  advantage  of  giving  its  warning  note  to  the  seaman  even  when 
the  motion  is  no  more  than  that  caused  by  the  roll  of  the  sea.  This 
would  render  it  invaluable  in  foggy  weather.  A  model  of  the  inven- 
tion has  been  inspected  by  the  Admiral  Superintendent,  and  other 
officers  of  the  dockyard  and  of  the  Xavy,  all  of  whom  express  their 
unqualified  approval  of  the  arrangement. 

The  striking  action  of  the  bell  is  singularly  active,  the  least  rolling 
motion  given  to  the  buoy  producing  a  blow  of  the  hanmier  against 
the  bell ;  the  blow,  too,  being  given  with  so  much  smartness  as  to 
bring  out  the  fullest  sounding  powers  of  the  bell. — Mechanics' 
Magazine,  No.  1828.  

MAHOGAXT   SHIPS. 

Ik  consequence  of  the  increasing  scarcity  of  good  oak  timber  for 
ship-building,  the  use  of  Honduras  mahogany  as  a  substitute  has 
lately  very  much  increased,  both  in  England  and  other  parts  of 
Europe.  M.  Arman,  the  weU-known  ship-builder  at  Bordeaux,  in 
1857.,  made  some  experiments  to  ascertain  the  strength  of  mahogany 
:s  compared  with  French  oak  and  teak.  A  piece  of  each  kind  of 
Avood,  about  four  inches  square,  was  placed  across  the  machine  used 
ibr  proving  chain  cable,  and  a  piece  of  chain  was  attached  to  a  ring 
fixed  in  the  centre  of  it.  A  strain  being  laid  on,  the  oak  broke 
tmder  a  force  of  1800  kilogrammes  ;  the  teak  with  that  of  3300  ; 
I  nd  the  Honduras  mahogany  of  3400.  The  oak  and  teak  appeared 
is  if  crushed,  but  without  a  complete  disjunction  of  the  fibres  ;  the 
mahogany  showed  long  splinters,  indicating  a  much  longer  grain  or 
fibre  than  the  others.  M.  Arman  considers  this  result  as  a  conclu- 
sive proof  that  mahogany  is  superior  for  many  kinds  of  ship-building 
])urposes,  though  it  is  less  flexible  than  good  French  oak.  MM.  le 
Mire  and  Son,  builders  at  Rouen,  give  the  result  of  using  mahogany 
in  a  vessel  which  they  had  buUt,  the  Adele,  just  returned  from  a  long 
voyage.  The  captain,  in  a  letter  to  the  buildei-s,  gives  a  most  satis- 
i'actory  account  of  the  state  of  the  vessel,  and  expresses  his  decided 
'  ipinion  that  the  use  of  oak  in  ship- building  may  be  advantageously 
i«placed  by  mahogany.— 5u('Wer. 


CAST-STEEL   SHIPS. 

Is  December,  1850,  Mr.  Ewald  Riepe  obtained  an  English  patent 
lor  certain  improvements  in  refining  steel,  which  consisted  mainly  in 
f  ubjecting  bars  or  lumps  of  raw  or  crude  steel  to  the  action  of  heat  for 
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about  four  hours  in  a  furnace  closed  to  the  external  atmosphere,  the 
temperature  being  kept  a  little  below  the  melting  point  of  the  steel. 
By  this  method  of  operation,  carburetted  hydrogen  and  oxide  of  car- 
bon are  developed  in  the  furnace  in  abundance  ;  while  the  oxygen  of 
the  air  is  entirely  prevented  from  acting  upon  the  steel,  the  working 
door  of  the  furnace,  &c.,  being  carefully  luted  for  this  purpose. 

This  patent,  which  was  permitted  to  remain  in  abeyance  for  some 
time,  has  lately  been  worked  with  very  beneficial  results  by  Mr. 
WUliam  Clay,  of  the  Mersey  Ironworks ;  the  steel  produced  by  means 
of  it  having  been  found  to  possess  a  very  fine  uniform  grain,  and  to  be 
peculiarly  suitable  for  the  plating  of  ships.  A  new  steamer  of  170 
tons,  named  the  Rainbow,  intended  for  the  Niger  expedition,  has 
been  constructed  of  plates  of  this  steel  at  the  building  yard  of  Mr.  J. 
Laird,  of  Birkenhead. 

This  new  vessel  is  described  as  a  smart,  rakish-looking  screw 
steamer,  sailing  smoothly  and  rapidly,  her  steam-pipe  emitting 
the  energetic  snort  peculiar  to  a  railway  locomotive,  proving  that 
she  is  fitted  with  a  high-pressure  engine.  Her  dimensions  are  : — 
Length,  130  feet ;  beam,  16  feet.  The  hull  is  subdivided,  by  ath wart- 
ship  and  longitudinal  bulkheads,  into  ten  or  twelve  water-tight  com- 
partments, for  the  purpose  of  giving  greater  strength  and  rendering  her 
more  secure  against  accidents.  The  high-pressure  engine  is  of 
60-horse  power,  working  up  to  200-horse  power,  indicated  ;  and  the 
boilers,  which  have  also  been  made  of  Mr.  Clay's  puddled  steel  plates, 
have  been  proved  up  to  200  lb.  on  the  square  inch,  though  they  will 
only  require  to  be  worked  at  50  lb.  to  60  lb.  The  engine  and  boiler, 
as  well  as  the  hull,  have  also  been  constructed  by  Mr.  Laird.  The 
advantage  of  employing  this  material  over  the  ordinary  iron  plates  is 
that,  with  about  half  the  thickness,  they  give  equal  strength  with 
the  best  iron  boiler  plates,  so  that  vessels  of  considerably  lighter 
draught  of  water  are  able  to  be  constructed  than  formerly,  a  result 
which  is  likely  to  be  of  incalculable  benefit  in  the  navigation  of  the 
shallow  rivers  of  Africa  and  India.  It  will  be  remembered  that  Dr. 
Livingstone  took  out  a  small  steam  yacht,  the  plates  for  which  were 
formed  of  the  patent  homogeneous  metal,  manufactured  by  Messrs. 
Shortridge,  Howell,  and  Jessop,  of  Sheffield.  The  advantage  claimed 
for  the  puddled  steel  is  that,  while  possessing  equal  strength  and 
adaptability  for  the  purposes  of  shii> building,  it  can  be  more  economi- 
cally produced.  Indeed,  it  is  said  of  the  puddled  steel  that  the 
process  of  manufacture  is  so  simple,  and  the  cost  so  little  in  excess  of 
that  of  ordinary  iron,  that,  by  the  saving  of  weight  in  the  material, 
as  compared  with  iron  of  equal  strength,  it  will  become  absolutely 
cheaper.  Apropos  of  the  strength  of  this  puddled  steel,  we  may  state 
that  recent  experiments  made  by  Mr.  Clay  in  testing,  at  the  Liver- 
pool Corporation  chain-proving  machine,  some  samples  of  puddled 
steel  bars  manufactured  at  the  Mersey  Works,  showed  that  their 
average  tensile  strength  was  160,832  per  square  inch,  while  the 
strength  of  Eussian  iron  is  only  62,644  ;  of  English  rolled  iron, 
66,532  ;  Lowmoor,  56,103  ;  American  hammered,  53,913;  of  tem- 
pered cast  steel,  150,000,  &c.     The  trial  trips  have  proved  highly 
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successful,  the  average  speed  attained  being  twelve  to  thirteen  miles 
per  hour,  while  there  was  almost  entire  absence  of  vibration,  which 
is  especially  noteworthy  of  a  vessel  constructed  of  steel  plates  of  only 
one-eighth  of  an  inch  thick.  She  had  all  the  stiffness  and  rigidity  of 
a  strong  ship,  and  her  performance  was  declared  to  be  exceedingly 
satisfactory. 

A  yacht  has  since  been  built  of  puddled  steel,  the  same  as  those  used 
in  the  Rainbow:  she  is  96  feet  long,  16  feet  6  inches  beam,  has  a  ton- 
nage of  131,  and  is  supplied  with  a  high-pressure  engine  of  25-horse 
power.  It  is  intended  as  a  pleasure-yacht  for  the  Duke  of  Leeds,  is 
named  the  Deerhound,  and  has  excellent  saloon  accommodation  for  his 
Grace  and  friends,  with  good  space  for  captain,  engineer,  and  crew. 
She  is  fitted  with  a  lifting  screw,  is  rigged  as  a  schooner,  and,  from 
her  fine  lines  and  beautiful  model,  is  expected  to  prove  a  very  fast 
sailer  as  well  as  steamer.  Great  credit  is  due  to  the  Duke  of  Leeds 
for  being  the  first  to  introduce  the  new  material  of  puddled  steel  plates 
in  the  building  of  yachts — an  example  which  will,  no  doubt,  be  largely 
followed. 

The  use  of  steel  (says  the  Mining  Journal)  appears  likely  to  become 
pretty  generally  employed  in  place  of  iron — an  equal  strength  being 
obtained  with  much  less  weight.  On  the  Mersey  four  steel  vessels 
are  building,  and  on  the  Clyde  five.  In  all  cases  where  a  light 
draught  of  water  is  a  desideratum,  steel  has  undoubted  advantages, 
and  the  manufiicture  of  cheap  steel  should  therefore  be  encouraged 
to  the  greatest  possible  extent. 

FLOATING  AKD   FIXED   BATTERIES. — IBON   ABMOUB  PLATES. 

Mb.  Geoege  Eennie  has  communicated  to  the  British  Association 
a  paper  "  On  the  Construction  of  Floating  and  Fixed  Batteries." 
It  was  now  some  years,  he  said,  since  the  covering  of  the  exterior  of 
vessels  of  war  witla  plates  of  iron  was  proposed  by  General  Paixhang, 
of  the  French  Artillery.  This  he  exposed  in  his  work,  and  stated 
that  to  enable  a  plate  to  resist  a  321b.  shot,  it  would  require  a 
thickness  of  several  inches,  and  that  from  the  great  weight  of  the 
plates  it  was  only  applicable  to  ships  of  the  line,  and  that  at  a  cost 
of  24,000Z.  On  the  commencement  of  the  late  Russian  war,  the 
Emperor  of  the  French,  who  had  paid  much  attention  to  the  subject, 
brought  it  before  our  Government.  He  considered  it  would  very 
much  facilitate  the  operations  then  about  to  take  place  against  the 
Hussian  fortresses  of  Bomarsund,  Helsingfors,  Sweaborg,  and 
Cronstadt.  Vessels  of  great  burden  and  strength  were  therefore 
constructed  and  covered  with  massive  wTOught  iron  plates  of  four 
and  five  inches  in  thickness.  The  results  of  the  few  trials  which 
■were  made  with  these  iron-plated  batteries  were  published  in  the 
journals  of  the  day,  but  their  success  was  considered  to  be  doubtful. 
Many  experiments  of  solid  and  hollow  shot,  fired  from  68  lb.  guns, 
have  been  made  recently  at  Woolwich  and  Portsmouth,  with  un- 
favourable results.  These  results  led  the  author  to  think  that 
little  or  no  success  had  hitherto  been  attained.  He  therefore  pro- 
posed to  use  inclined  or  curved  surfaces,  instead  of  flat  or  point- 
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blank  surfaces,  as  was  illustrated  in  the  models  exhibited.  One  of 
these  was  a  floating-battery,  or  raan-of-war,  having  its  sides  cased 
with  iron  plates  with  curved  surfaces  ;  the  other  of  a  fixed  or 
floating- battery,  also  with  curved  surfaces.  He  claimed  no  other 
originality  for  this  idea  than  in  the  curved  forms  of  the  plates.  Mr. 
E.ennie  also  exhibited  various  specimens  of  felt  which  had  been 
handed  to  liim  by  General  Sir  Charles  Shaw,  and  several  of  which 
had  been  penetrated  to  a  limited  extent  by  rifle  balls. 

Captain  Fishbourne  was  of  opinion  that  with  such  an  extreme 
weight  of  iron  it  would  be  impracticable  to  build  sea-going  ships. 
The  rapidity  of  the  motion  of  the  Agamemnon,  when  she  had  the 
cable  on  board,  had  the  efiect  of  nearly  disintegrating  tlie  ship,  and 
she  must  have  had  an  enormous  strain  upon  her  when  she  suffered  in 
the  way  that  had  been  already  publicly  described.  The  principle 
advocated  by  Mr.  Eennie  could  only,  he  was  afraid,  be  used  in  ex- 
ceptional cases.  Mr.  Scott  Kussell  said,  the  French  Government 
■were  carrying  on  a  series  of  experiments,  as  were  also  the  English 
Government ;  but  although  he  had  been  informed  of  the  nature  of 
these  experiments,  he  was  not  at  liberty  then  to  communicate 
them.  The  English  Government  were  adopting  a  very  wise  and 
iudicious  course — they  were  making  their  experiments  now  before 
they  built  their  ships.  The  point  with  which,  as  mechanical  men, 
they  had  to  do,  was  whether  wooden  vessels  of  war  were  equal  to 
the  work  of  iron  vessels.  If  the  English  Government  found  that 
war  ships  would  be  more  advantageously  consti-ucted  with  shot-proof 
sides,  and  othei-wise  protected  with  iron,  then  he  had  no  doubt  that 
engineers  and  ship-builders  would  be  found  who  would  both  get  the 
material  and  construct  the  vessel  in  a  proper  manner.  And  he  was 
also  of  opinion  that  it  was  possible  to  make  shij^s  with  shot-proc-f 
sides,  which  would  have  also  good  weatherly  qualities.  After  some 
further  discussion,  the  Chairman,  in  summing  up,  said  that  the 
Admiralty,  some  fifteen  years  ago,  had  decided  against  iron  ships  in 
consequence  of  the  experiments  they  then  made. 

To  this  discussion  may  be  added  the  following: 

Mr.  Anderson,  of  the  Eoyal  Arsenal,  Woolwich,  at  a  late 
meeting  of  the  Society  of  Arts,  said  an  immense  effort  had  been 
made  to  manufacture  wrought- iron  plates  of  great  thickness,  for  the 
purpose  of  fioating  batteries,  so  as  to  render  them  shot  and  shell 
proof;  but,  although  plates  had  been  turned  out  eigiit  or  nine  inches 
thick,  yet  they  failed  to  afford  efiectual  resistance  to  these  missiles. 
He  thought  they  might  look  with  some  hope  to  the  metal  introduced 
by  Mr.  Howell  as  affording  a  valuable  material  for  ordnance  ;  or  to 
some  combination  of  pure  iron  with  carbon,  so  as  to  get  a  material 
that  could  be  cast  in  a  mass  suitable  for  cannon.  Mr.  Anderson 
expressed  a  high  opinion  of  the  value  of  Mr.  Howell's  homogeneous 
metal,  for  machinery  that  was  intended  for  exjjortation  to  long 
distances,  and  where  a  large  amount  of  wear  and  tear  was  expected. 
This,  he  said,  had  been  exemplified  in  the  case  of  some  boilers 
sent  to  Kussia. 

The  failure  of  9-inch  plates  to  resist  solid  wrought-iron  shot  can 
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hardly  be  doubted,  but  we  think  Mr.  Anderson  is  in  error  when  he 
pronounces  them  not  sheU-pioot.  There  is  a  wide  difference  between 
the  power  to  resist  wrought  shot  and  the  power  to  resist  cast  shells, 
and,  while  the  thick  pLites  may  well  be  expected  to  fail  in  respect  to 
the  former,  we  do  not  doubt  their  efficacy  in  respect  to  the  latter. 
This  distinction  should  be  carefully  borne  in  mind  by  those  who  have 
to  contrive  shell-proof  ships.  Tlie  plates  employed  should  not  be 
too  thick  to  prevent  solid  shot  passing  clean  through  them. — 
Mechanics'  Magazine,  No.  1814. 


IKON    BRIDGES. 

Prof.  Raxkixe  has  stated  to  the  Institution  of  Engineers  in 
Scotland  : 

The  construction  of  Iron  Bridges  of  gi-eat  size  still  continues  to  be 
one  of  the  leading  features  of  the  engineering  of  the  time.  The  forms 
of  bridge  which  have  been  practically  tested  may  be  divided  into  five 
classes — the  arch,  the  suspension-bridge,  the  tubular  girder,  the 
hittice  girder,  and  the  bowstring  girder ;  of  each  of  which  I  shall  cite 
one  recent  example : — ^The  arch  exemplified  by  Mr.  Page's  AVest- 
ndnster-bridge,  which  has  the  broadest  roadway  in  the  world ;  the 
suspension-bridge,  by  the  bridge  of  the  same  engineer  at  Chelsea ; 
tlie  tubular  girder,  by  Mr.  Stephenson's  enormous  viaduct  across  the 
St.  Lawrence,  at  Montreal ;  the  lattice  girder,  exemplified  in  the 
fcrm  invented  by  Captain  Warren,  by  the  Crumlin  viaduct,  which, 
C!>nstnicted  by  Messi-s.  Liddell  and  Gordon  as  engineers,  and  ilr. 
Kennard  as  contractor,  crosses  the  vale  of  the  TaiF  at  the  height  of 
two  hundred  and  twenty  feet ;  and  the  bowstring-girder,  exempUfied 
ir  a  novel  and  singular  form,  and  on  a  gigantic  scale,  by  Mr. 
Erunel's  viaduct  at  Saltash,  in  which  the  string  of  the  bow,  which 
ir  the  original  form  of  the  bowstring-girder  was  a  straight  tie,  is 
made  to  take  a  curved  or  rather  a  polygonal  form,  and  to  act  as  a 
suspension  chain.  The  great  works  which  I  have  cited  as  recent 
examples  of  viaducts  are  interesting  in  other  respects  besides  the 
superstructure.  The  piers  of  the  CrumUn  viaduct,  which  I  under- 
stand to  have  been  designed  by  Mr.  Kennard,  consist  of  a  skeleton 
fr:imework  of  iron,  being  excellently  adapted  to  the  purpose  of  attain- 
ing an  immense  height  at  a  moderate  expense.  The  bases  of  the 
pi  ;rs  of  the  new  Westminster-bridge  may  be  briefly  described  as  con- 
sifting  mainly  of  cast-iron  boxes  filled  with  concrete.  Those  of  the 
"V.ctoria  bridge  at  Montreal  are  of  massive  granite  masonry,  re- 
m:u-kable  for  the  cost  which  has  been  incurred  in  order  to  enable  the 
piirs  to  withstand  the  floating  ice  of  the  river.  The  central  pier  of 
th  3  Saltash  viaduct  is  founded  by  a  process  originally  practised  at  the 
new  Rochester  bridge,  but  never  before  carried  out  on  so  great  a 
SCide,  consisting  in  the  sinking  of  vertical  iron  cylinder  filled  with 
Co:npressed  air,  inside  of  which  the  excavators  and  masons  work. 
The  completion  of  those  great  structures  will  furnish  important  data 
for  settling  the  question  as  to  the  most  economic  mode  of  crossing 
wide  valleys  at  great  heights,  and  of  founding  heavy  structures  under 
dificulties  of  various  kinds.     A  sixth  class  of  bridge,  which  I  men- 
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tion  apart  because  it  has  not  yet  been  practically  tested,  its  probable 
success  having  been  inferred  from  theoretical  calculations  verified  by 
experiments  on  a  reduced  scale,  is  the  suspension  bridge,  adapted  to 
the  passage  of  railway  trains  by  a  stiffening  framework  of  strength 
sufficient  to  prevent  the  undulations  which  would  otherwise  endanger 
the  structure.  This  is  the  design  of  Mr.  P.  W.  Barlow's  bridge  at 
Londonderry,  which,  should  it  answer  its  purpose  of  safely  carrying 
trains  at  considerable  speed,  will  probably  be  found  the  cheapest 
mode  of  crossing  spans  which  lie  between  certain  limits. 


SUSPENDED   CANALS. 

A  VERY  happy  adaptation  of  tlie  suspension  bridge  is  its  use  to 
carry  canals.  When  used  for  that  purpose,  the  suspension  bridge 
requires  no  stiffening  framework,  and  is  subject  to  no  undulations, 
except  such  as  may  be  caused  by  the  wind  ;  for,  as  each  boat  dis- 
places its  own  weight  of  water,  the  load  is  always  uniformly  dis- 
tributed. This  invention  of  Mr.  Roebling  has  been  employed  with 
success  in  America,  but  has  not  yet  been  introduced  into  Britain. 
It  is  probable  that  it  might  be  found  an  easy  and  cheap  method  of 
carrying  aqueducts  for  the  supply  of  towns,  or  of  water-mills,  across 
4eep  valleys. — Prof.  EanJcine. 


LIGHTHOUSE   FOR   RUSSIA. 

An  Iron  Lighthouse  has  been  constructed  by  Messrs.  H.  and  M.  D. 
Grissell,  at  the  Regent's  Canal  Iron-works,  Hoxton,  to  be  erected 
upon  the  island  of  Seskar,  in  the  Gulf  of  Finland,  about  forty  miles 
this  side  of  Cronstadt. 

The  tower  is  circular,  and  is  constructed  of  cast-iron  plates,  100  in  nvunber,  each 
plate  being  10  feet  in  height  and  10  in  circumference.  The  base  of  the  tower  is  20 
feet  in  diameter,  the  top  under  the  gallery  is  12  feet,  the  height  of  the  whole  being 
82  feet.  Around  the  top,  on  the  outside  of  the  column,  is  a  gallery  which  projects 
three  feet.  The  plates  which  form  this  column  vary  in  thickness  from  IJ  to  ^  of 
an  inch,  and  have  strong  internal  flanges,  which  are  made  perfectly  level  and 
reduced  to  one  uniform  size  under  the  planing  machine.  These  plates  are  secured 
together  by  upwards  of  2000  bolts  and  nuts.  In  the  centre  of  the  tower  is  a  large 
pipe,  eighteen  inches  in  diameter,  extending  from  the  bottom  to  the  top,  and 
which  serves  to  assist  in  supporting  the  various  iron  floors  by  which  the  compart- 
ments are  divided.  This  pipe  also  carries  the  dioptric  light,  and  the  weight  which 
causes  that  portion  of  the  light  to  revolve,  and  whereby  the  flashes  are  produced. 

There  are  five  wrought-iron  floors  carried  upon  wrought-iron  beams,  and  sup- 
ported by  the  internal  flanges  of  the  plates,  and  the  centre  column  before  alluded 
to.  These  floors  are  reached  from  stage  to  stage  by  a  neat  wrought-iron  semi- 
spiral  staircase.  The  different  rooms  or  compartments  are  lighted  by  small  plate- 
glass  windows,  which  are  provided  with  a  very  simple  but  clever  contrivance  for 
keeping  them  shut  or  partially  open  to  any  angle,  and  so  securely  as  to  resist  the 
force  of  the  heaviest  gale  of  wind. 

On  the  summit  of  the  column  is  placed  the  lantern,  which  is  a  12-sided  figure, 
having  a  base  of  cast-iron  plates,  and  surmounted  with  solid  gun-metal  sash-bars, 
framing  thirty-six  large  panes  of  plate  glass  of  half  an  inch  in  thickness.  This  is 
again  surmounted  by  a  galvanized  wrought-iron  framed  roof,  and  covered  with 
the  patent  fibrous  slab,  impervious  to  the  influence  of  excessive  heat  and  cold,  as 
well  as  flre-proof  and  indestructible.  On  the  top  of  this  slab  covering  is  another 
covering  of  copper,  and  beneath  a  galvanized  wrough-iron  ceiling.  Upon  the  apex 
is  movmted  a  cowl,  a  large  hollow  ball  of  copper  open  at  the  bottom,  and  into  which 
passes  the  ventilating  chimney  of  the  light.  On  the  outer  periphery  of  one  side, 
and  directly  under  the  feather  of  the  arrow  vane,  are  pierced  many  small  square 
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holes,  always  sheltered  from  the  wind,  by  which  it  follows  that  the  wind  in  passing 
causes  at  the  back  of  the  ball  a  partial  vacuum,  into  which  the  heated  air  from  the 
lantern  and  light  instantly  passes,  thereby  keeping  the  light  room  proportionately 
cool,  and  allowing  of  no  downdraught,  aiid  thus  preventing  that  flickering  of  the 
light  which  is  so  frequently  seen  in  badly  ventilated  light  rooms. 

The  tower  and  the  lantern  are  painted  a  bright  red,  which  is  allowed  to  be  the 
best  distinguishing  colour  for  hazy  and  foggy  weather.  The  internal  portion  of 
the  lantern  in  the  daytime  is  hung  with  strong  linen  curtains  to  exclude  the  rays 
of  the  sun.  These  are  found  to  be  indispensable,  inasmuch  as  the  power  of  the 
sun's  rays  falling  upon  the  foci  of  the  lenses  of  the  rotatory  portion  of  the  light  is 
so  great  that  the  brass  of  the  lamp  would  be  melted  without  such  a  shade. 

The  light  is  constructed  according  to  the  dioptric  system  of  Fresnei,  and  was 
manufactured  purposely  for  Messrs.  Grissell,  by  Messrs.  Chance,  Birmingham. 
By  this  system  one  single  lamp  placed  in  the  focus  of  the  apparatus  suffices  to 
throw  a  brilliant  sheet  of  light  in  every  direc-tion  of  the  horizon.  This  particular 
light  belongs  to  the  second  order  or  size  of  dioptric  light,  and  is  termed  a  revolv- 
uig  light  with  flashes.  The  middle  belt  consists  of  twelve  lenses,  each  of  which 
comprises  a  series  of  concentric  refracting  rings,  so  as  to  have  the  eflect  of  trans- 
mitting all  the  rays  of  light  which  fall  upon  it  from  the  burner  in  a  pencil 
of  parallel  rays ;  so  that  the  revolution  of  this  belt  of  lenses  will  cause  the  appear- 
ance of  a  succession  of  flashes,  the  rate  of  this  succession  being  a  means  for  en- 
abling the  mariner  to  distinguish  any  jjarticular  revolving  light.  Whatever  rays 
faerefore  from  the  lamp  tail  cither  above  or  below  this  system  of  lenses  are  inter- 
cepted by  a  series  of  horizontal  circular  prisms,  of  which  thirteen  are  placed  above 
aid  five  below  the  lenses,  each  of  them  being  so  formed  as  to  reflect  internally  all 
t)ie  light  which  enters  it,  and  to  cause  all  the  emerging  rays  to  be  parallel  to  each 
other,  and  to  those  which  are  transmitted  by  the  lenses.  This  portion  of  the 
apparatus  is  technically  designated  the  "  catadioptric"  part,  from  its  combining 
reflection  with  refraction  in  intercepting  and  transmitting  the  light,  whereby 
there  is  always  a  steady  uniform  hght  visible  from  this  catadioptric  portion  even 
dxring  the  interval  of  darkness  of  the  lenticular  belt.  The  lamp  which  is  used 
within  the  apparatus  has  a  constant  flow  of  oil  saturating  and  overflowing  from 
its  three  concentric  wicks  by  means  of  beautifully  constructed  internal  pumps, 
which  are  moved  by  clockwork.  There  is  also  a  clever  addition,  whereby  the 
erasing  of  the  overflow  and  supply  of  oil  puts  in  action  an  alarum  to  attract  the 
notice  of  the  attendant.  The  self-acting  rotatory  machinery  by  which  the  lenses 
aie  made  to  revolve  at  the  required  rate  is  an  ingenious  piece  of  clockwork,  which 
jvjrforms  its  duty  most  correctly. — Timet,  May  1, 1858. 

CANAL   TUNUEL. 

A  Tunnel  made  under  the  Rowley  Hills,  If  mile  long,  has  been 
0|)ened  in  connexion  with  the  Birmingham  Canal.  The  width  is  27 
feet,  of  which  17  feet  are  water  way,  and  the  height  is  16  feet  above 
the  water,  and  the  depth  of  water  6  feet.  The  tunnel  was  begun 
September  28th,  1855,  and  took  nearly  three  years  for  its  comple- 
tian.  Boats  can  pass  each  other,  as  the  channel  is  wide  enough, 
and  the  whole  distance  can  be  performed  in  forty-five  minutes, 
■which  formerly  used  to  occupy  eight  hours.  There  is  a  towing  path 
oi;  either  side  of  the  water,  and  the  interior  of  the  tunnel  is  lighted 
with  gas.     The  cost  has  been  300,000Z. 


THE   ENGLISH   LIGHTHOUSE   SYSTEM. 

Mb.  a.  G.  Finblat  has  communicated  to  the  Society  of  Arts  a 
pj.per  "On  the  Progress  of  the  English  Lighthouse  System."  At 
the  present  time,  when  parliamentary  enactments  are  about  to  be 
introduced  for  the  regulation  of  steamers'  lights,  and  other  collateral 
topics,  this  is  a  subject  of  some  importance.  Mr.  Findlay  demon- 
8t-ated  that  it  is  to  William  Hutchinson,  harbour-master  of  Liver- 
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pool,  that  we  are  indebted  for  the  invention  of  the  "reflector,"  or 
English  system  of  illumination  ;  he  having  introduced  it  into  the 
Liverpool  liglithouses  in  the  year  1763.  The  credit  of  the  invention 
has  been  given  by  the  usual  authorities  to  the  French,  who  did  not 
use  it  till  twenty  years  later.  After  describing  the  systems  in  use  in 
1847,  the  period  of  a  former  communication  by  the  author,  the 
holophotal  system  of  Mr.  Robert  Stevenson  was  described,  and  illus- 
trated by  some  beautiful  apparatus.  It  is  considered  that  our  light- 
houses are  very  nearly  the  perfection  of  the  means  employed.  But, 
while  this  system  is  so  excellent,  a  fresh  sort  of  confusion  and  danger 
is  growing  up  in  the  improvement  of  the  lights  carried  by  steamers, 
which,  as  shown  by  the  examples  exhibited,  rival  in  brilliancy  those 
of  the  floating-light  vessels.  The  vast  increase  of  collisions  is  par- 
ticularly attributed  to  this.  The  electric  light,  or  rather  magneto- 
light,  of  Professor  Holmes, — then  nearly  ready  for  exhibition  in  one 
of  our  lighthouses, — is  believed  to  be  a  great  addition  to  the  perfec- 
tion of  our  system.  The  future  direction  for  further  improvement  is 
considered  to  be  the  proposition  of  Mr.  George  Herbert,  for  moor- 
ing floating-light  vessels  outside  the  "dangers,"  and  for  forming  a 
line  of  such  floating  lighthouses,  to  be  illuminated  by  the  electric 
light,  up  our  principal  channels  ; — all  steamers  and  vessels  in  one 
direction  to  pass  on  one  side,  and  those  in  the  opposite  direction,  on 
the  other  ;  thus  relieving  these  crowded  high wa)'s  of  much  embar- 
rassment, and  adding  greatly  to  the  security  of  navigation. 


THE   NORTH   FORELAND   LIGHTHOUSE   LANTERN. 

A  NEW  Lantern  has  been  constructed  for  this  Lighthouse.  It  is 
14  feet  wide,  and  22  feet  from  the  floor  to  the  apex  of  the  roof.  It 
is  sixteen- sided,  with  diagonal  astragals.  By  this  direction  of  the 
astragals,  the  interception  of  light  is  confined  to  a  small  oblique 
space  ;  were  they  upright,  they  would  at  certain  points  intercept  the 
light  throughout  the  whole  height  of  the  refracting  belt.  Moreover, 
the  greater  stifi'ness  and  strength  which  this  arrangement  gives  to  the 
framework  of  the  lantern  make  it  safe  to  use  more  slender  bars,  and 
thus,  also,  absolutely  less  light  is  intercepted.  The  panes  of  glass 
at  the  same  time  become  triangular,  and  are  stronger  than  rectan- 
gular panes  of  equal  size.  The  lantern  is  formed  for  the  most  part 
of  gun-metal  and  copper,  so  as  to  render  painting  unnecessary.  The 
St.  Gobain  glass  is  used,  in  the  belief  that  it  is  very  much  better 
than  English  glass.  If  it  be  so,  our  manufacturers  should  look  to  it, 
and  leam  the  reason  why.  The  cost  of  the  lantern  is  from  IZOOl.  to 
1400?.  ;  the  cost  of  the  light  apparatus  about  WOOL — Builder. 


SIGNAL  LIGHTS   AT   SEA. 

Professor  G,  Wilson  has  read  to  the  British  Association  a  com- 
munication "On  a  Danger  attending  the  Use  of  Red  and  Green 
Signal  Lights  at  Sea."  This  is  a  most  valuable  practical  paper ; 
it  commences  by  stating  the  Admiralty  regulations,  that  "  1.  All 
sea-going  vessels,  when  under  way,  or  being  towed,  shall,  between 
sunset  and  sunrise,  exhibit  a  green  light  on  the  starboard  side,  and  a 
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red  light  on  the  port  side  of  the  vessel.  2.  The  coloured  lights  shall 
be  fixed  wherever  it  is  practicable,  so  as  to  exhibit  them,  and  shall 
be  fitted  with  in-board  screens  projecting  at  least  three  feet  forward 
from  the  light,  so  as  to  prevent  the  lights  being  seen  across  the  bow." 
The  author  then  went  on  to  show  that  these  regulations,  which  would 
effectually  secure  the  object  intended  in  most  cases,  would  be  most 
dangerous  should  a  seaman  be  put  to  steer  or  look  out  who  had  that 
peculiar  kind  of  blindness  of  which  he  had  encountered  many  in- 
stances, of  not  being  able  to  distinguish  red  light  from  green.  The 
statistics  of  the  colour-blind  is  defective,  not  including  females  ;  but 
there  is  reason  to  think  that  not  less  than  1  in  20  is  defective  in 
this  respect,  and  of  the  markedly  colour-blind  not  less  than  1  in 
50  males  is  so.  Out  of  1154  persons,  including  students,  soldiers, 
and  policemen,  examined  by  the  author,  1  in  55  was  markedly 
colour-blind, — i.  e.,  entirety  unable  to  distinguish  the  colours  red, 
brown,  green,  and  blue.  The  author  suggests  two  remedies  : — 1.  A 
cliange  of  the  system  itself,  which  in  its  details  must  be  left  to  nau- 
tical men.  2.  An  examination  of  aU  masters,  mates,  and  pilots  in 
the  merchant  service  as  to  their  power  of  distinguishing  coloured 
li  jhts  within  the  limits  of  vision,  and  rigorously  excluding  those  who 
could  not,  and  excluding  from  the  Eoyal  Navy  all  above  the  rank  of 
sf.ilors  who  are  colour-blind. 


liTPROVED   BREAKWATEBS. 

There  has  been  communicated  to  the  Institution  of  Civil  Engi- 
n'3ers,  "  A  Description  of  a  Breakwater  at  the  Port  of  Blyth,  and  of 
certain  Improvements  in  Breakwaters,  applicable  to  Harbours  of 
Eefuge,"  by  Mr.  M.  Scott,  M.  Inst.  C.E.  The  communication  was 
divided  into  four  parts — the  first  referring  particularly  to  the  break- 
water at  the  Port  of  Blyth  ;  the  second  to  the  theory  of  waves  ;  the 
third  to  the  theory  of  hydraulic  construction,  including  form  and 
methods  of  building  ;  and  the  fourth  relating  exclusively  to  the 
a\ithor's  designs,  including  his  assumed  improvements  in  the  con- 
struction of  breakwaters,  which  had  been  suggested  by  his  expe- 
rience in  connexion  with  the  work  at  Blyth.  In  reference  to  the 
questions  of  durability  and  cost,  the  author  was  of  opinion  that  pro- 
perly-prepared timber  would  last  twenty  years,  and  that  the  section 
for  a  depth  of  ten  fathoms  would  cost  completed  about  701.  per  lineal 
foot ;  whereas  the  stone  breakwater  at  Alderney  was  said  to  have 
ecst  190?.  per  foot,  and  that  at  Portland  150?.  per  foot.  This  dif- 
ference in  first  cost  was  so  great  as  to  leave,  it  was  considered,  an 
aiaple  margin  for  the  renewal  of  the  timber  when  it  decayed. 


THE  PATENT  BOOM  DERRICK. 

"  A  MONSTER  Floating  Derrick"  has  been  launched  from  the 
Tiiames  Iron  "Works  and  Ship  Building  Company,  at  Orchard-yard, 
B.ackwall.  The  name  bestowed  by  the  American  inventor  on  this 
remarkable  structure  is  "The  Patent  Boom  Derrick;"  and  it  is 
thus  minutely  described  in  the  Illustrated  Times,  No.  184  : — 
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The  "scow,"  or  vessel  on  which  the  Derrick  is  placed,  and  into  which  its 
standards  are  built,  is  of  a  rhomboidal  form  amidships,  for  a  length  of  about  9& 
feet,  tapering  off,  both  toward  stem  and  stem,  in  the  shape  of  two  slightly  waved* 
line  edges ;  so  that  she  is  built  sharp  fore  and  aft,  and  carries  a  rudder  at  each 
end.  the  length  over  all  of  the  vessel  is  257  feet,  and  her  breadth  amidships, 
up  to  where  the  tapering-off  lines  begin,  is  90  feet  on  deck,  and  81^  feet  at  the 
bottom,  which  is  perfectly  flat. 

This  enormous  pontoon  or  hnll,  which  is  twelve  feet  wider  than  the  Oreat 
'Eastern,  is  divided  throughout  her  length  by  an  elliptical  truss  or  girder,  weigh- 
ing nearly  seventy  tons,  having  a  span  which  approximates  to  that  of  the  centre 
arch  of  Soulhwark  Bridge,  and  a  height  of  30  feet.  Two  smaller  arch  trusses 
are  placed  diagonally  across  the  hull,  intersecting  the  main  arch  through  its 
centre,  and  through  each  other  almost  at  the  same  point.  The  internal  capacity 
of  the  hull  is  again  subdivided  into  upwards  of  eighty  cells,  each  about  14  feet 
square.  There  is  a  twofold  object  in  this  arrangement:  first,  to  strengthen  th& 
general  construction  of  the  hull;  and  secondly,  to  form  water-tight  compartments 
throughout  one  of  its  sides,  for  the  purpose  of  admitting  water-ballast,  to  serve 
■when  raising  a  vessel  as  a  counterpoise  to  the  other,  into  which  the  Derrick  proper, 
or  lifting  machine,  is  built. 

In  an  ordinary  crane  or  Derrick,  the  "jib"  or  "boom"  which  sustains  the 
weight  projects  wholly  from  one  side  of  a  standard  or  support,  and  requires  coun- 
tervailing weight  or  resistance  to  prevent  the  supports  being  dr^ged  away  by 
the  weight  which  is  being  raised ;  but  in  the  Patent  Derrick  the  boom  is  extended 
and  afiixed  to  both  sides  of  the  standard,  or  "  king  post,"  which  rests  on  the  upper 
part  of  a  huge  hollow  cone  formed  of  standards,  placed  at  the  requisite  points, 
and  firmly  secured  together  by  cross-beams  and  diagonal  ties.  On  the  top  of  this 
structure  is  placed  a  massive  bearing  with  a  concave  groove  corresponding  to  the 
circumference  of  the  "  king  post,"  which,  having  both  back  and  front  booms 
affixed  to  it,  and  being  shod  with  an  inverted  or  convex  groove,  rests  upon  the 
bearing  just  mentioned,  and  is  enabled  to  revolve  ireely  upon  a  number  of  steel 
balls  placed  between  the  two  grooves  by  what  is  known  as  ball  and  socket  action. 
The  end  of  the  "  boom"  opposite  to  that  employed  in  lifting  is  connected  by 
several  travelling  "brace-rods"  of  great  strength,  with  the  base  of  a  circular 
framework  of  iron ;  and  the  end  of  these  rods  being  provided  with  friction-wheels, 
admits  of  the  weight  being  moved  within  the  range  of  a  circle,  the  radius  of  wliich 
is  one-half  the  length  of  the  "boom." 

When  req\ured  to  be  put  into  use  for  raising  a  sunken  ship,  the  lifting-boom 
projects  over  that  side  of  the  "scow"  or  vessel  upon  which  it  is  erected,  and  is 
provided  with  ten  sets  of  purchase-blocks,  each  of  which  possesses  a  hoisting 
power  of  100  tons.  A  chain  passes  over  each  of  these  blocks,  and  is  led  down 
the  inside  of  the  hollow  "  king  post,"  which  is  7  feet  in  diameter,  at  the  height  of 
nearly  100  feet  above  the  deck,  and  thence  to  one  of  a  series  of  ten  powerM 
"  crabs,"  which  are  placed  on  the  side  of  the  deck  opposite  to  that  of  the  hoisting- 
boom.  An  aggregate  power  of  1000  tons  is  thus  made  available  upon  a  sunken 
ship  or  other  object.  In  raising  a  sunken  vessel,  water  is  admitted  into  thos© 
compartments  of  the  "scow"  which  are  on  the  side  opposite  to  that  on  which  the 
hoisting  takes  place,  thus  providing  a  counterbalance  to  the  accumulating  detkd 
weight.  From  its  peculiar  construction,  the  "  scow"  has  a  very  light  draught  of 
water,  not  exceeding  30  inches.  When  launched,  it  was  necessary  to  pump  300 
tons  of  water  into  the  hull  to  keep  it  sufficiently  steady  under  the  weight  of  its 
top-gearmg ;  but  in  raising  a  vessel,  the  accumulation  of  strain  will,  as  such  vessel 
approaches  to  the  surface  of  the  water,  force  the  hull  down  many  feet.  Withia 
the  hold  are  placed  two  steam-engines  for  propelling  the  vessel,  and  two  other* 
for  working  the  Derrick's  gear  for  raismg  the  ships.  The  huge  macliine  ia  i 
moved  by  means  of  a  revolving  chain  passing  over  two  wheels  placed  on  eack 
side,  and  provided  with  moveable  floats.  This  chain  and  its  floats  revolve  in  a 
sort  of  channel  or  sewer,  nearly  90  feet  in  length,  protected  by  the  outer  iron 
plates  of  the  vessel's  side,  and  which  dip  below  the  surface  of  the  water.  The 
Floating  Derrick  carries  no  sails. 

It  is  on  the  basis  of  the  enormous  "scow,"  or  hull,  that  the  Derrick  proper,  or 
hoisting  apparatus,  is  fixed.  It  comprises  five  triangular-shaped  iron  legs,  formed 
of  inch-and-a-quarter  plates  of  iron,  which  support,  at  a  height  of  50  feet,  the 
enormous  hoisting  "  boom."  This  boom  is  120  feet  in  length,  and  its  broadest 
part  30  feet  in  breadth.    It  is  formed  of  thick  plates  of  iron  riveted  together,  and 
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which,  seen  from  helow,  appears  as  though  one  of  the  Thames  steamers  had  been 
taken  up  bodily  and  placed  on  the  towering  hollow  cone  structure.  Through  a 
hole  in  its  centre  (this  forming  the  pivot  upon  which  the  boom  turns)  is  the  great 
"  king  post,"  in  the  interior  of  which  a  game  of  whist  might  be  conveniently- 
played.  The  height  of  the  post  above  the  "  boom"  is  50  feet,  and  it  is  surmounted 
at  the  top  by  a  huge  iron  cap  weighing  25  tons,  to  which  are  attached  the  chains 
supporting  both  ends  of  the  "  boom."  The  total  height  from  the  deck  to  the  top 
of  the  "  king  post"  is  130  feet.  The  following  are  the  particulars  of  the  power, 
dimensions,  and  weight  of  the  various  parts  of  this  extraordinary  machine : — The 
power  is— hoisting  capacity  above  the  surface  of  the  water,  1000  tons ;  gear  for 
working,  10  sets  of  crabs,  independent  of  each  other,  worked  by  two  oscillating 
engines  of  30  nominal  horse-power  each ;  propelling  power,  two  pair  of  oscillating 
engines  of  160  horse-power  each  pair,  all  fitted  with  Barran's  patent  cup-surface 
boilers.  The  weight  of  the  scow  or  hull  (without  Derrick)  is  750  tons ;  of  the 
Derrick,  including  legs,  boom,  "  king  post,"  casting,  and  rods,  250  tons  ;  making 
a  total  weight  of  scow  and  Derrick,  with  propelling  or  hoisting  machinery,  about 
1200  tons.  The  dimensions  are— length  over  all,  257  feet ;  breadth,  90 ;  depth, 
14;  height  from  deck  to  boom,  80;  ditto  of  "  king-post"  above  boom,  50;  radius 
of  boom,  60.  This  machine  is  capable  of  depositing  its  load  anywhere  within  a 
circle  whose  diameter  is  120  feet.  The  measurement  of  the  vessel  is  5000  tons, 
and  the  entire  cost  about  £40,000. 


NEW   BRIDGE,    CHELSEA. 

This  new  Bridge,  connecting  Chelsea  and  Battersea,  haa  been 
completed,  and  opened  to  the  public. 

The  bridge  has  been  designed  by  Mr.  Page,  and  is  on  the  suspen- 
sion principle.  At  the  site  chosen,  the  Thames  is  737  feet  in  width. 
The  river  is  spanned  by  three  spaces,  the  central  being  352  feet  be- 
tween the  piers,  and  the  side  ones  173  feet  6  inches  each;  the  two 
piers  in  the  river  are  19  feet  wide  each  by  a  length  of  86  feet  6  inches. 
The  height  of  the  caissons  of  the  piers,  above  Trinity  high-water 
lovel,  is  7  feet  6  inches.  Above  the  level  of  the  top  of  the  caissons 
the  piers  are  surmounted  by  towers,  constructed  principally  of  iron, 
l^hey  diminish  in  plan  to  9  feet  8  inches  by  4  feet  2  inches  at  top, 
the  whole  being  surrounded  by  a  cradlework  of  cast  iron,  upon 
which  the  rollers  of  the  saddles  work  that  carry  the  suspensory 
chains.  Below  the  caissons  the  ironwork  spreads  out  at  the  bottom 
on  "bed-plates,"  that  rest  upon  York  stone  landings,  below  which 
are  piles  and  concrete  supports.  Externally  the  whole  of  the  piers 
are  covered  with  an  ornamental  casing  of  iron-work.  The  point  of 
contact  of  the  suspensory  chains  on  the  towers  is  at  an  altitude  of 
61  feet  8  inches  above  high- water  mark  ;  and  the  top  of  tlie  finials, 
that  terminate  the  towers,  is  88  feet  6  inches  from  the  same  level. 
The  abutments  of  the  bridge,  both  on  the  Chelsea  and  Battersea 
s.des  of  the  river,  have  each  ' '  a  relieving  arch"'  in  the  centre,  which 
8  }rves  the  purpose  of  distributing  the  weight  uniformly,  the  space 
between  the  arch  and  abutment  being  filled  with  concrete.  The 
abutments,  as  well  as  the  piers,  rest  firmly  upon  piles,  which  have 
been  driven  20  feet  beyond  low  water  mark.  There  are  also  piles 
driven  at  an  angle  in  front  of  the  mooring  chamber,  as  an  extra 
8(!curity.  The  roadway  and  overhanging  footways  of  the  bridge  are 
e.nbedded  in  asphalte  on  a  ground  or  foundation  of  cork  and  bitumen 
atphalte.  On  each  side  of  the  carriage-way  is  placed  a  tram  for  the 
hsavy  traffic.      A  very  large  amount  of  additional  strength  is  ob- 
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tained  over  the  ordinary  mode  of  construction  that  has  hitherto  been 
adopted  in  the  formation  of  suspension-bridges,  by  the  introduction 
of  two  longitudinal  lattice  girders  of  wrought  iron,  one  of  which  is 
inserted  on  each  side,  and  separate  the  roadway  from  the  foot-paths. 
At  each  end  of  the  bridge  are  picturesque  lodges,  octangular  in  plan, 
the  roofs  covered  with  Portland  cement,  and  their  angles  and  sum- 
mits adorned  with  appropriate  terminations  in  terra-cotta.  The  four 
towers  that  rise  over  the  caissons  and  piers  in  tlie  river  are  highly 
picturesque  in  form,  and  are  entirely  constructed  of  iron,  except  18 
feet  of  their  ujaper  portions  at  top,  which  are  of  moulded  copper, 
which  is  gilded  and  jjainted  to  resemble  light- coloured  bronze.  The 
summits  of  the  towers  are  crowned  with  globular  lamps.  The  towers 
bear  the  royal  arms,  with  the  monogram  "  V.  A."  Yet,  this  public 
way  across  the  Thames  has  a  horse  and  carriage  and  foot  toll ;  al- 
though the  Bridge  was  ostensibly  constructed  in  order  to  afford  the 
inhabitants  of  Middlesex  access  to  Battersea  Park,  on  the  opposite 
bank  of  the  Thames  !  This  anomaly  of  paying  toll  for  crossing  a 
Government  bridge  to  obtain  admission  to  a  free  public  park  was 
loudly  urged  in  Parliament,  and  the  people  themselves  held  a  great 
public  meeting  prior  to  the  oj^ening  of  the  Bridge,  which,  however, 
for  want  of  proper  organization,  defeated  rather  than  aided  the 
cause.  For  more  than  twenty  years  past  has  been  agitated  the 
removal  of  tolls  from  certain  of  the  metropolitan  bridges  ;  yet  here 
is  an  additional  bridge  with  a  toll,  and  that  a  Government  structure, 
leading  to  a  free,  public  park.  Thus,  while  we  are  clamouring  for 
parks  and  playgrounds  for  the  people,  a  toll  is  levied  upon  their  walk 
to  one  of  these  places  of  recreation.  The  affair  of  the  Chelsea 
Bridge  was  an  administrative  bungle  of  an  outgoing  and  incoming 
minister ;  which,  however,  might  have  been  prevented,  had  Mem- 
bers of  Parliament  attended  to  their  local  duties,  and  not  left  the 
matter  to  chance,  and  the  poor  and  mean  compromise  of  the  foot 
toll  being  free  upon  certain  public  holidays. 

NEW   WESTMINSTER  BRIDGE. 

The  completion  of  this  new  Bridge  is  not  calculated  upon  until 
the  close  of  the  year  1859,  owing,  it  is  stated,  to  the  delay  of  the 
Board  of  Works  in  entering  into  the  contracts  for  the  iron  work. 
The  new  bridge  will  occupy  all  the  site  of  the  old  one,  and  as  much 
more  ground  in  addition.  In  order  to  avoid  the  expense  of  a  tem- 
porary bridge  during  the  erection  of  the  new  one,  it  has  been  deter- 
mined by  Mr.  Page,  the  engineer,  to  build  half  the  new  structure 
sX  a  time — that  is,  half  its  width.  The  piers  for  the  western  half  are 
(Sept.,  1858)  complete,  but  all  those  for  the  eastern  half  cannot  be 
commenced  till  the  old  bridge,  which  occupies  the  ground,  is  quite 
removed.  Wherever  the  eastern  halves  of  the  piers  pass  under  the 
archway  of  the  present  bridge  they  are  being  continued  as  speedily 
as  practicable.  Only  four,  however,  can  be  thus  proceeded  with — the 
old  piers  being  in  the  way  of  the  remaining  three.  But  by  even 
thus  carrying  the  four  piers  through  at  the  present  time,  Mr.  Page  is 
effecting  a  considerable  saving  of  time  and  money,  as  the  new  piers 
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uot  only  strengthen  the  old  structure,  but  will  eventually  serve  as 
centres  from  which  to  take  it  down. 

At  the  date  of  this  Eeport,  (Sept.  1S58,)  the  workmen  were  carry- 
ing through,  under  the  centre  arch  of  the  old  bridge,  the  eastern  half 
of  the  piers  for  the  new.  These  piers,  being  nearly  100  feet  long  by 
17  feet  wide,  of  solid  masonrj',  of  course,  by  consolidating  the  ground, 
prevented  further  sinking  of  the  old  piers.  No  sinking,  however, 
had  taken  place  for  some  time  ;  in  fact,  if  any  further  settlement  did 
occur,  the  whole  mass  would  come  down  like  a  cardhouse.  How  it 
has  ever  held  up  for  so  long  a  time  in  its  present  state  seems  per- 
fectly marvellous.  "When  the  w^estem  half  of  the  piers  of  the  new 
bridge  had  to  be  sunk  alongside  the  piers  of  the  old,  the  latter  of 
course  were  partly  cut  away  to  make  room,  a  rather  dangerous  ope- 
ration at  the  time.  The  section  thus  exposed  showed  that  the  piers 
between  the  arches  had  never  been  built  in  regular  courses  of 
masonry,  but  that  they  were  merely  hollow  walls,  filled  up  inside 
with  coarse  rubble.  When  one  of  the  new  piers  we  have  mentioned 
was  taken  under  the  centre  arch  of  the  present  bridge,  it  was  neces- 
sary to  alter  and  remove  the  centering  of  timber  which  apparently 
.supported  the  ruinous  arch.  It  was  then  found  that  these  supports 
(which,  at  their  best,  were  only  the  poorest  and  weakest  kind  of 
piuewood)  were  so  rotten  that  had  the  bridge  really  been  settling,  they 
would  no  more  have  withstood  any  pressure  than  so  many  trusses  of 
straw.  

VICTORIA- BRIDGE,    CANADA. 

Althocgh  the  Britannia  Bridge  represented  the  most  scientific 
distribution  of  material  which  could  be  devised  at  the  date  of  its  con- 
Etruction,  it  has  since  been  improved  upon  by  the  same  engineer 
ia  the  Victoria-bridge,  now  in  the  course  of  construction  across  the 
river  St.  Lawrence,  near  Montreal.  The  Victoria- bridge  is,  without 
exception,  the  greatest  work  of  the  kind  in  the  world.  For  gigantic 
f  roportions  and  vast  length  and  strength  there  is  nothing  to  compare 
vdth  it  in  ancient  or  modem  times.  The  entire  bridge,  wiih  its 
approaches,  is  only  about  60  yards  short  of  two  miles.  It  is  five 
times  longer  than  the  Britannia- bridge  across  the  Menai  Straits, 
seven-and-a-half  times  longer  than  Waterloo- bridge,  and  more  than 
10  times  longer  than  the  new  Chelsea-bridge  across  the  Thames! 
ITie  Victoria  has  not  less  than  2-4  spans  of  242  feet  each,  and  one 
great  central  span — itself  an  immense  bridge — of  330  feet.  The  road 
i.s  carried  within  iron  tubes  60  feet  above  the  level  of  the  St.  Law- 
r  mce,  which  runs  beneath  at  a  speed  of  about  10  miles  an  hour,  and 
Li  winter  brings  down  the  ice  of  some  2000  miles  of  lakes  and  upper 
rvers,  with  their  numerous  tributaries.  The  weight  of  iron  in  the 
tubes  will  be  upwards  of  10,000  tons,  supported  on  massive  stone 
p. ere.  each  of  solid  masonry.  So  gigantic  a  work,  involving  so 
hjavy  an  expenditure,  has  not  been  projected  without  suflScient 
CHUse.  The  Grand  Trunk  Railway  of  Canada— one  of  the  greatest 
n  itional  enterprises  ever  entered  on — is  upwards  of  1100  miles  in 
length,  opening  up  a  vast  extent  of  fertile  territory  for  the  purpoa«3 
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of  future  immigration,  and,  by  connecting  the  settled  provinces  of 
Western  Canada  with  the  seaboard  States  of  the  American  Union, 
calculated  to  afford  full  scope  for  the  development  of  the  industrial 
resources  of  that  magnificent  colony.  Without  the  Victoria-bridge 
the  system  of  communication  would  have  been  manifestly  incom- 
plete ;  the  extensive  series  of  Canadian  railways  on  the  north  side 
of  the  St.  Lawrence,  terminating  opposite  Montreal,  would,  for  all 
purposes  of  through  traffic,  be  virtually  sealed  up  during  the  six 
months  of  the  year  that  the  St.  Lawrence  is  closed  against  navigation 
by  the  ice,  and  the  Grand  Trunk  system  must  necessarily  have  re- 
mained to  a  great  extent  nugatorj',  in  consequence  of  the  province 
being  cut  off  from  the  coast,  to  which  the  commerce  of  Canada 
naturally  tends.  —  Quarterly  Revieio.  This  stupendous  Bridge  is  de- 
scribed in  the  Year-Book  of  Facts,  1858,  p.  18. 


GRAND  TRUNK  RAILWAY  OF  CANADA. 

Messrs.  Peto,  Brasset,  and  Betts,  the  contractors  for  the 
Victoria- bridge  at  Montreal,  belonging  to  this  Company,  have  pro- 
gressed during  the  past  summer  at  a  rate  that  gives  hope  they  mav 
be  able  to  open  it  for  traffic  in  October,  1859,  instead  of  on  the  1st  of 
January,  1860,  in  accordance  with  the  terms  of  their  last  contract. 
It  is  estimated  that  if  these  two  or  three  months  can  be  gained,  they 
will  probablv  make  a  difference  in  the  receipts  of  the  Company  for 
the  second  half-year  of  1859  of  from  70,000Z.  to  80,000^.  The 
number  of  hands  at  the  work  on  1st  October,  1858,  was  3281,  ap- 
portioned as  follows  : — Fitters  and  smiths,  153  ;  riveters  and  platers, 
121  ;  carpenters,  280  ;  masons  and  stonecutters,  326  ;  painters,  19  ; 
labourers,  1331  ;  raftsmen,  49 ;  boys,  75  ;  crews  of  steamers  and 
barges,  450  ;  men  employed  at  the  Canada  works,  Birkenhead,  in 
the  construction  of  tubes,  477.  There  were  also  employed  on  the 
bridge  142  horses.  The  bridge  consists  of  twenty- four  spans  of 
242  feet  each,  and  one  in  the  centre  of  the  river  of  330  feet.  The 
spans  are  approached  on  each  side  of  the  river  by  a  causeway,  each 
terminating  in  an  abutment  of  solid  masonry  240  feet  long  and 
90  feet  wide.  The  causeway  from  the  north  bank  is  1400  feet  long, 
that  from  the  south  bank  is  700  feet. 


THE   SUBALPINE   TUNNEL. 

An  interesting  communication  on  this  important  subject  has  been 
received  by  the  French  Academy  of  Sciences  from  M.  Menabrea,  one 
of  the  most  distinguished  members  of  the  Piedmontese  Parliament. 
It  was  stated  several  months  ago  that  the  immense  work  of  boring  a 
Tunnel  under  the  Alps  between  Modane  and  Bardonfeche  had  com- 
menced ;  but  we  have  now  to  record  some  noteworthy  facts  which 
might,  perhaps,  never  have  been  discovered  but  for  the  peculiar 
methods  employed  in  this  colossal  operation,  Modane  and  Bar- 
donfeche  are  situated  on  opposite  sides  of  the  Alpine  chain  which 
divides  Piedmont  from  France,  and  precisely  at  a  point  where  the 
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valleys  of  the  Arc  and  the  Dora,  which  lie  nearly  on  the  same  level, 
run  parallel  to  each  other,  and  the  mountain  is  narrowest.  The 
thickness  of  the  intervening  mountain  is  thirteen  kilometres  in  a 
straight  line  ;  the  actual  tunnel  will  be  twelve  and  a  half  kilometres. 
It  is  designed  in  the  same  vertical  plane,  but,  to  facilitate  drainage, 
is  somewhat  higher  in  the  middle  than  at  the  orifices,  so  as  to  fonn 
gentle  slopes  on  both  sides — one  not  exceeding  an  inclination  of  five 
per  thousand,  and  the  other  being  twenty-three  per  thousand,  in 
consequence  of  a  difference  of  level  between  the  two  extremities, 
the  numbers  being, — Bardoneche  (southern  orifice),  1324  metres  ; 
culminating  point,  1335  metres ;  Modane  (northern  orifice^,  1190 
metres  above  the  level  of  the  sea.  The  crest  of  the  mountain  being 
1600  metres  higher  than  the  culminating  point,  the  sinking  of  shafts, 
which  is  the  method  generally  employed  in  order  to  begin  boring 
tunnels  at  several  points  at  once,  was  out  of  the  question  :  hence 
the  tunnel  could  only  be  worked  at  its  extremities,  so  that  the 
labour  by  the  ordinary  processes  could  not  be  accomplished  in  less 
than  thirty- six  years.  Then,  how  was  a  depth  of  gallery  of  three 
or  four  kilometres,  and  ha\Tng  but  one  orifice,  to  be  aired  •  These 
were  all  serious  obstacles.  MM.  Elie  de  Beaumont  and  Angelo 
Sismonda  having  examined  the  mountain  geologically,  foxmd  it  to 
4X>ntain  micaceous  sandstone,  micaceous  schists,  quartzite,  gypsum, 
;vnd  limestone,  all  easy  to  blast,  the  quartzite  alone  excepted  :  but 
the  stratum  of  this  is  not  likely  to  be  very  thick  ;  the  other  difficul- 
ties alone  therefore  remained,  and  these  were  at  length  overcome  by 
three  Sardinian  engineers,  MM.  Sommeiller,  Grattone,  and  Grandis, 
yvho  proposed  to  turn  the  abundance  of  water  for  which  the  locality 
^vas  remarkable  to  account  by  applying  it  to  a  pecvdiar  system  of 
]>erf oration  and  ventilation,  which  we  will  now  endeavour  to  explain. 
The  first  apparatus  devised  by  these  gentlemen  consists  in  an 
l^draulic  air-condenser,  which  is  a  syphon  turned  with  its  orifices 
upwards,  and  communicating  by  one  of  them  with  a  stream  of  water, 
ly  the  other  with  a  reservoir  of  air.  The  water,  descending  into 
tae  first  branch,  enters  the  second,  and  by  the  pressure  it  exercises 
condenses  the  air,  which  is  then  forced  into  the  reservoir.  This 
done,  a  valve  is  opened,  by  which  the  water  contained  in  the  syphoa 
if  let  out,  and  the  operation  recommences.  The  emission  and  intro- 
duction valves  are  regulated  by  a  small  machine  operating  by  means 
of  a  column  of  water ;  and  the  air  in  the  reservoir  is  maintained  at 
a  constant  degree  of  pressure  by  a  column  of  water  communicating 
^ith  another  reservoir  above.  Thus,  with  a  waterfall  twenty  metres 
ill  height,  the  au-  is  condensed  to  six  atmospheres,  equivalent  to  the 
pressure  of  sixty-two  metres  of  water.  This  condensed  air  is  used 
ff  r  two  purposes — first,  as  a  motive  power,  and  then  for  ventilation. 
Two  kinds  of  perforators,  worked  by  condensed  air  instead  of  steam, 
are  employed,  one  invented  by  ^Mr.  Bartlett,  the  other  by  M.  Som- 
n  eiller :  and  the  manner  in  which  these  machines  perform  their  duty 
al  fords  the  first  practical  demonstration  of  the  possibility  of  employ- 
irg  compressed  air  as  a  motive  power  with  advantage.  By  means 
ol  these  perforators,  holes  for  blasting  may  be  bored  through  the 
D  2 
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hardest  sienite  in  one-twelfth  of  the  time  which  would  he  required  if 
ordinary  means  were  employed. 

In  order  to  understand  the  importance  of  this  result,  it  may  he 
stated  that,  in  tunnelling,  three-fourths  of  the  time  is  employed  in 
boring  holes,  and  the  remainder  in  charging  and  blasting ;  hence, 
accelerating  the  former  operation  is  an  immense  advantage.  The 
perforators  have  another  advantage  ;  in  a  place  where  three  couples 
of  miners  would  hardly  find  room,  eighteen  perforators  may  be  set 
to  work ;  so  that,  by  these  ingenious  contrivances,  as  well  as  by 
others  for  clearing  away  the  rubbish,  the  perforation  of  the  tunnel 
may  be  effected  in  six  years,  instead  of  thirty-six.  The  air  that  has 
been  employed  as  a  motive  power  is  used  to  feed  the  gallery  ;  but 
when  the  latter  shall  have  reached  a  considerable  depth  it  will  re- 
quire 85,924  cubic  metres  of  air  per  twenty-four  hours  to  replace 
that  which  has  been  vitiated  by  respiration,  torches,  and  gunpowder  ; 
and  this  quantitj',  in  the  form  of  14,320  cubic  metres  of  air  con- 
densed to  six  atmospheres,  the  resei-voir  can  furnish.  A  new  and 
curious  fact  has  been  observed  during  these  works — viz.,  that  when 
the  air  condensed  to  the  degree  above-mentioned  is  shot  into  the 
gallery  from  the  machine,  any  water  happening  to  be  near  the  latter 
suddenly  congeals,  although  the  ambient  temperature  be  about  18° 
Centigrade  (72°  Fahrenheit).  Hence,  when  a  large  mass  of  com- 
pressed air  is  driven  into  a  gallery  situated  at  1600  metres  below  the 
outer  surface  of  the  earth,  and  where  consequently  the  temperature 
must  be  about  IGO"  Fahrenheit,  the  dilatation  of  the  compressed  air 
produces  a  diminution  of  temperature  sufficient  to  counterbalance 
the  excess  alluded  to.  The  progress  now  making  per  day  in  boring 
is  three  metres  on  each  side  of  the  mountain,  or  six  metres  per  day 
in  &a.— Times,  July  8,  1858.     

BRITISH   EAILWAYS. 

At  the  present  moment  we  learn,  from  returns  recently  published, 
that  we  have  in  this  country  alone  9500  miles  of  Eailway  executed 
and  in  actual  operation  ;  and  taking,  at  a  rough  calculation,  one  loco- 
motive engine  with  a  force  of  200-horse  power  to  every  three  miles 
of  railway,  and  assuming  each  to  run  120  miles  a  day,  we  thence 
calculate  the  distance  travelled  over  by  railway  trains  to  be  equal  to 
380,000  miles  per  diem,  or  tlie  enormous  distance  of  138  millions  of 
miles  per  annum,  a  space  measuring  the  distance  of  the  planets,  and 
beyond  the  conception  of  those  unacquainted  with  figures.  To  trans- 
port engines  and  tr.ains  this  distance  requires  a  force  equivalent  to 
that  of  upwards  of  200,000  horses  in  constant  operation  throughout , 
the  year. 

As  regards  the  commercial  value  of  Eailwaj's,  suflnce  it  to  observef 
that  a  clear  revenue  of  twelve  millions  is  left,  after  all  expenses  are 
paid,  for  distribution  amongst  shareholders  and  creditors.  This 
amounts  to  three  and  three-quarters  per  cent,  per  annum — a  small 
return  upon  320  millions,  the  original  cost  of  9500  miles  of  railway, 
on  an  average  of  34,000^.  per  mile. — Mr.  Fairbairn ;  Proc.  British 
Association,  1858.  
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RAILWAYS   IN   FBAXCE,   EXGLAXD,    AXD  IRELAITD. 

The  Inaugural  Address  of  the  President  of  the  Institution  of  Civil 
Engineers  (Mr.  Joseph  Locke,  JI.P.,)  related  to  the  principles  and 
character  of  the  French  Railway  System,  which  the  President  was 
encouraged  to  attempt  in  consequence  of  the  bte  President,  Mr. 
Robert  Stephenson,  having  so  fully  discussed  the  main  features 
of  English  Railways — the  origin,  progress,  and  results  of  which  are 
in  many  respects  strikingly  dissimilar  to  those  of  the  Continent. 

Our  limits  will  only  allow  the  quotation  of  a  few  of  the  leading 
points  of  Mr.  Locke's  valuable  paper. 

The  practical  results  in  England  have  been  immense  convenience 
and  advantage  to  the  public  who  use,  and  inadequate  profit  to  those 
who  have  constructed,  our  railways.  But  in  France  the  terms  are 
reversed,  the  capital  invested  yielding  a  good  profit,  whilst  the 
service  to  the  public,  although  far  in  advance  of  all  former  means  of 
conveyance,  is  still  very  limited. 

In  contrasting  the  systems,  it  was  shown  that  the  real  difference 
is  greater  than  is  apparent  on  a  mere  comparison  of  per  centime  of 
income  and  profit ;  and  that  other  things  being  equal,  the  advantage 
may  be  assumed  to  be  in  favour  of  England,  in  all  that  is  essential  to 
the  success  of  improved  communication  ;  and  all  circumstances 
being  considered,  the  result  should  have  been  a  higher  rate  of  profit 
from  railways  in  England  than  in  France. 

The  essential  characteristics  of  the  French  system  are — ^first,  the 
determination  by  the  State  of  the  locality  and  direction  of  the  main 
arterial  lines  of  railway  ;  and  secondly,  the  process  which  the  State, 
whilst  adhering  to  its  general  rule,  of  absolute  control  over  the 
selection  of  lines,  has  thought  proper  to  employ,  in  order  to  obtain 
the  desired  progress  in  their  construction. 

The  total  cost  of  the  7Ci30  miles  conceded  is  estimated  at  about 
24,600/.  per  mile  :  19,600?.  is  to  be  provided  by  the  Companies,  and 
5000Z.  by  the  State ;  what  the  actual  cost  would  ultimately  be  is  not 
yet  ascertainable. 

A  comparison  of  the  expense  of  construction  of  the  French  and 
English  railways  exhibits  an  unfavourable  picture  of  the  latter  ;  the 
ijstmiated  cost  of  the  former  being  about  24,68S/.  per  mile,  whilst 
diat  of  the  latter  is  about  31,690L  per  mile. 

The  cost  of  railways  will  probably  be  diminished  in  future  in 
England,  whilst  in  France  they  have  not  yet  reached  the  culminating 
ooint,  as  between  the  years  1S41  and  1S54  the  cost  gradually  in- 
oreased  from  lS,600i.  per  mile  to  26,664^  per  mile. 

lu  return  for  its  aid  and  protection  from  rivalry,  the  French 
'  jovemment  has  secured  the  gratuitous  conveyance  of  the  mails,  and 
iias  laid  a  tax  of  10  per  cent,  on  passengers,  and  on  first-class  goods, 
.vhich  two  items  yield  5  per  cent,  on  the  sum  of  36,000,000  of  aub- 
rentions.  Low  tarifis  are  fixed  for  soldiers,  sailors,  prisoners, 
)aupers,  &c. — participation,  in  some  cases,  after  certain  division  of 
ijrofits — and  the  possession,  as  the  end  of  the  concessions,  of  all  the 
•ailicaijs  in  France.  After  all  these  considerations,  the  French 
system  appears  to  have  reconciled  the  interests  both  of  the  promoters 
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and  of  the  State,  as  whilst  the  former  have  obtained  a  liberal  return 
for  their  outlay,  the  latter  have  secured  substantial  benefits,  for  the 
aid  they  have  givea  ;  in  short,  the  railway  interest  in  France  has  not, 
as  in  England,  been  made  a  victim  of  public  exigencies  and  private 
cupidity. 

Yet  the  limited  service  for  the  public  on  the  French  lines,  as 
compared  with  the  English  system,  is  deficient.  This  induces 
economy,  and  influences  the  profits ;  still,  the  cost  of  fuel,  and  all 
that  belongs  to  the  locomotive  power,  is  greater  than  in  England. 

French  railways  are  almost  entirely  imitations  of  those  already 
completed  in  England,  where  the  experiments  were  made,  and 
where  both  the  engineers  and  the  operatives  had  to  acquire  their 
experience  practically. 

Several  instances  were  given  by  Mr.  Locke,  of  his  own  per- 
sonal experience  in  the  construction  and  maintenance  of  French 
railways.  He  found  it,  at  the  beginning,  indispensable  to  secure 
the  co-operation  of  experienced  contractors,  and  this  induced  the  in- 
troduction by  Messrs.  Brassey  and  Mackenzie  of  the  machinery  and 
skilled  labour  at  theii-  command,  in  order  eventually  to  instruct 
others  in  similar  works.  The  success  which  attended  their  efforts, 
particularly  those  of  Mr.  Brassey,  not  only  in  France,  but  in  nearly 
every  part  of  the  globe,  fully  justified  the  importation  of  Englishmen 
to  France  for  the  intended  purposes. 

One  of  the  most  striking  consequences  was  the  introduction  of  the 
class  of  "  navvies, "  whose  appearance,  habits,  manners,  and  mode  of 
work,  were  equally  novel  to  the  French  ;  yet  they  soon  became  per- 
fectly at  home,  and  inspired  such  confidence  among  the  native 
labourers,  that  they  would  not  undertake  any  task-work  unless  the 
gang  was  headed  by  a  "  navvie."  The  force  of  the  example  of  these 
men  is  now  manifest,  in  the  improved  style  of  work  on  the  French 
lines,  so  that  there  is  now  little,  if  any,  difference  in  the  relative 
values  of  the  labour  obtained  from  each.  Thus,  the  introduction  of 
English  labour,  far  from  being  a  grievance,  as  was  assumed,  as 
previously  in  the  case  of  the  iron  trade  and  machinery  manufacture, 
considerably  improved  the  condition  of  the  French  working  class. 

Large  manufactories  of  engines  have  been  created,  equal  to  the 
supply  of  the  wants  of  the  country,  and  English  mechanics  are  now 
scarcely  seen  on  any  other  than  the  Rouen  Railway.  Neither  the 
precision  of  manufacture  nor  of  manipulation  have,  however,  yet 
reached  the  English  standard ;  nor  has  the  economy  of  working  been 
brought  so  low,  notwithstanding  the  speed  being  lower,  the  wages 
being  less,  and  the  trains  less  frequent,  better  filled,  and  carrying 
less  dead  weight. 

In  absolute  construction  there  is  little  to  remark.  The  masonry  is 
more  lavish  in  quantity  ;  the  slopes  of  cuttings  are  not  flat  enough, 
and  are  frequently  pitched  with  stone;  the  rails  are  chiefly  the 
double-headed  parallel,  as  first  used  on  the  Grand  Junction  line,  in 
England ;  the  gauge  is  identical  with  the  English  standard,  and 
uniform  throughout  the  country  ;  and  the  permanent  way  generally 
differs  but  little  from  the  majority  of  the  British  lines. 
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One  national  peculiarity  is  the  employment  of  females  in  the 
booking-offices,  level  crossings,  &c.,  and  other  departments  of 
French  railways,  to  the  duties  of  which  they  are  found  well  adapted. 

In  summing  up,  it  was  observed  that  the  difiPerence  in  estimated 
cost  per  mile  of  the  lines  hitherto  conceded,  or  made  in  France,  as 
compared  with  those  in  England,  might  be  taken  at  5000/.  to  7000^ 
To  this  must  be  added  in  the  French  promoter's  favour  the  5000Z. 
per  mile  furnished  by  the  State.  If,  however,  from  the  English  rate 
were  taken  the  outlay  solely  due  to  disadvantages  from  which  the 
French  were  exempted,  the  diflference  in  favour  of  the  latter,  making 
every  allowance  for  the  more  even  surface  of  their  country,  would 
be  consideraby  reduced.  

IBISH   KAILWATS. 

Mk.  G.  W.  Hkmass  has  read  to  the  Institution  of  Civil  Engineers 
a  paper  "  On  the  Railway  System  in  Ireland,  the  Government 
Aid  afforded,  and  the  Nature  and  Results  of  County  Guaran- 
tees." It  appears  that,  in  1354,  the  French  railway  shareholder 
received,  on  an  average,  9  per  cent.  ;  while,  on  the  other  hand,  in 
1857,  the  English  railway  shareholder  only  obtained  3 '12  per  cent., 
or  less  than  what  was  derived  from  money  invested  in  the  public 
funds.  In  the  one  case,  assistance  and  protection  have  been 
afforded  by  the  Government ;  but  in  the  latter,  as  is  well  known, 
speculation  has  been  allowed  to  take  its  freest  development.  The 
result  is  that,  at  the  end  of  1S56,  in  England  and  Wales  alone,  with 
an  area  of  58,000  square  miles,  there  were  6441  miles  of  railway 
opened  ;  but  in  France,  with  an  area  of  204,000  square  miles,  there 
were  only  4060  miles  of  railway  opened  ;  so  that  England  and 
"Wales  were  relatively  500  per  cent,  better  furnished  with  railways 
than  France,  and  at  the  same  time  the  accommodation  on  the  indi- 
vidual lines  was  superior.  It  might  be  assumed,  however,  that 
sJthough  the  shareholders  lost  by  competing  lines  and  duplicate 
stations,  the  country  gained  ;  for  in  no  case  has  any  line  been 
itctually  closed  for  want  of  traffic,  or  because  it  is  valueless.  In  con- 
<;lusion,  ^Ir.  Hemans  states  : — "At  the  end  of  1S56,  there  had  been 
tK>nstructed,  in  Ireland,  1056  miles  of  railway,  rather  more  than  one- 
lialf  of  which  were  single  line,  though  the  works  were  for  double 
way.  The  cost  had  amounted  to  fourteen  millions,  the  average  per 
mile  having  been  less  than  15,000Z.  ;  but  lately  this  had  been  re- 
duced to  from  6000Z.  to  7000?.  per  mile.  The  average  receipts  were 
till,  per  mile  per  week,  the  dividend  amounted  to  4j  per  cent,  nearly, 
Jind  the  working  expenses  to  39  per  cent.  In  England  these  figures 
'vere — ^receipts  60?.  per  mile  per  week,  dividend  3  "56,  and  working 
♦'xpenses  49  per  cent,  respectively;  the  cost  per  mile  having  reached 
40,000?.  The  favourable  result  here  indicated  is  attributed  to 
(Kjonomy  in  construction  and  in  working." 


SUBSTITCnOJT   OF   COAl   FOK   CORK  IS   RAILWAY   LOCOMOTIVES. 

A  Correspondent  of  the  Times,  writing  from  Arbroath,  Septem- 
l«r  20,  1858,  says  :— 
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It  is  perfectly  appai'ent  that  if  Coal  can  be  substituted  for  Coke  in 
the  working  of  Locomotive  Engines,  an  immense  saving  to  railway 
companies  will  ensue,  both  from  the  reduced  expenditure  for  fuel  and 
the  increased  duration  of  the  boiler  tubes,  &c.  That  such  substitu- 
tion may  be  made  without  annoyance  to  the  public  from  smoke  has 
been  proved  during  eighteen  months  in  the  working  of  a  smoke- 
preventing  appliance  in  use  on  the  railway  between  Aberdeen  and 
Perth.  This  appliance  is  very  nearly,  if  not  altogether,  the  same 
in  every  detail  as  tliat  used  by  Mr.  Lees,  of  the  East  Lancashire 
Railway.  The  result  proves  that  the  smoke  arising  from  the  use  of 
coal  in  locomotives  may  be  entirely  prevented  by  the  adoption  of  a 
firebox,  and  by  the  judicious  introduction  of  a  quantity  of  cold  air  to 
mix  with  the  gas  generated  during  the  progress  of  the  coal  towards 
perfect  incandescence. 

A  patent  for  the  smoke- prevention  appliance  was  secured  by  Mr. 
Yarrow,  locomotive  superintendent  of  the  Scottish  North- Eastern 
Hallway,  running  from  Aberdeen  to  Perth  ;  his  main  object  being 
the  invention  of  a  cheap  and  simple  apparatus  whicli  might  be 
applied  to  engines  at  present  in  use.  This  patent  bears  date  the  18th 
of  March,  1857,  as  may  be  seen  by  a  reference  to  the  Engineer,  of 
date  the  6th  of  November,  1857,  page  337. 

Since  that  time  Mr.  Yarrow  has  attached  his  patented  improve- 
ments to  most  of  the  locomotives  under  his  charge  on  the  above 
railway,  making  use  of  the  brick  arch.  In  one  of  the  engines, 
however,  the  arch  or  midfeather  was  constructed  of  copper  with  a 
water  space,  and  this  engine  has  been  (September  20)  running  with 
it  ever  since.  The  water  space  arch  has  also  been  introduced  into 
the  fireboxes  of  two  new  engines  erected  in  the  workshops  at 
Arbroatli. 

Mr.  Yarrow  has  also  altered  the  furnaces  of  several  stationary 
engines  in  this  quarter,  and  with  complete  success  as  to  the  preven- 
tion of  smoke.  At  least  in  this  and  the  neighbouring  manufacturing 
towns  there  is  no  doubt  of  his  patent  being  adopted  generally  by  the 
proprietors  of  public  works,  to  avoid  the  infringement  of  the  Act  of 
Parliament  lately  come  into  force  in  Scotland. 

WORKING   ON   RAILWAY   INCLINES. 

A  PAPER  has  been  read  to  the  Institution  of  Civil  Engineers,  ' '  On 
the  Successful  Working,  by  Locomotive  Power,  over  Gradients  of  1 
in  17,  and  Curves  of  300  feet  radius,  on  Inclines  in  America,"  by 
Mr.  T.  S.  Isaac. 

It  was  stated,  that  the  road  which  had  decidedly  taken  the  lead  in 
the  United  States,  in  the  application  of  locomotive  power  to  steep 
gradients,  and  liad  been  generally  the  pioneer  of  improvements, 
was  that  extending  from  Baltimore,  on  tlie  Chesapeake  Bay,  to 
Wheeling,  on  the  Ohio  Iliver,  a  distance  of  thi-ee  hundred  and  eighty 
miles,  through  a  region  of  considerable  difficulties,  especially  in  the 
various  ranges  of  the  Alleghany  Mountains.  This  company  was 
incorporated  in  1827,  and  a  portion  of  the  road  was  opened  in  May, 
1830,  but  it  was  not  until  1851,  or  three  years  previous  to  the  opening 
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of  the  SommeriDg  incline,  that  the  great  incline  over  the  main  range 
of  the  Alleghanies  was  completed,  and  worked  by  locomotives.  This 
latter  had  an  inclination  of  1  in  4oi  for  eleven  continuous  miles  ; 
and,  after  winding  amongst  the  summits  of  the  mountains  for  twenty 
miles,  it  descended  on  the  western  side,  with  an  inclination  of  1  in 
454  for  nine  continuous  miles.  The  passage  of  this  mountain-chain 
involved  altogether  sixty  miles  of  railway,  twenty  miles  of  which  had 
a  gradient  of  1  in  454,  and  nine  miles  of  1  in  50,  both  worked  bj' 
locomotive  power,  at  a  speed  of  from  fifteen  to  twenty  miles  per  hour 
for  passenger  trains,  and  from  ten  to  fifteen  miles  per  hour  for  goods 
trains. 

Steep  gradients  and  sharp  curves  had  since  been  adopted  on  the 
Virginia  Central  Railroad,  on  a  more  extended  scale,  and  had  been 
in  successful  operation  for  upwards  of  four  years.  The  Mountain 
Top  incline  on  this  road  crossed  the  Blue  Ridge  Mountains,  at  Rock 
jFish  Gap,  in  Virginia.  It  was  four  miles  and  one-third  long,  with 
?.  ruling  gradient  of  1  in  IS "8 7. 


EAILWAT-CAHRIAGE   ROOF   LAMPS. 

Mb.  C.  Defries,  (of  the  well-known  firm  of  Defries  and  Sons, 
Hounsditch,)  has  exhibited  and  explained  to  the  Institution  of  Civil 
Engineers,  some  specimens  of  his  Improved  Railway-Carriage  Roof 
Jjamps.  Three  objects  are  sought  to  be  accomplished  in  these 
lunps.  First,  by  admitting  cold  air  into  the  burner,  thus  preventing 
the  oil  from  boiling,  the  overflowing  of  the  oil  in  the  glass,  so  com- 
mon in  other  lamps,  is  prevented.  Secondly,  a  simple  method  of 
fjsing  the  glass  is  adopted,  so  that  by  having  a  stock  of  glasses  at 
diffeient  stations,  a  broken  one  might  easily  be  replaced  ;  instead  of, 
as  at  present,  it  being  necessary  to  send  the  damaged  lamp  to  the 
repairing  shops,  in  order  that  a  new  glass  might  be  soldered  in. 
Thus,  a  much  smaller  stock  of  lamps  will  be  required,  and  less 
expense  will  be  incurred  for  repairs  ;  in  addition  to  which  the 
chance  of  breakage,  in  the  transit  from  the  stores,  will  be 
entirely  removed.  Thirdly,  the  interior  of  each  lamp  is  made  in 
oae  piece,  instead  of  three  or  four  pieces,  as  customary.  This 
t<mds  to  increase  the  light,  which  is  remarkably  clear  and 
brilliant.  

NOVEL   RAILWAY    SIGNALLING    APPARATUS. 

M.  AiMONT,  of  Paris,  has  patented  in  the  United  Kingdom,  the 
construction  of  an  Indicating  Apparatus,  as  follows  : — Upon  a  disc 
oi"  card  or  other  suitable  material  are  marked,  around  the  circum- 
ference thereof,  a  number  of  points  representing  the  relative  positions 
ol  all  the  stations,  crossings,  curves,  and  other  places  with  the  posi- 
ti  ms  of  which  it  is  desirable  that  the  driver  shall  be  acquainted, 
tlese  points  all  being  spaced  off  according  to  their  distances  apart, 
from  a  starting  point  which  represents  the  terminus  from  which  the 
triin  is  to  start.  The  disc  thus  marked  has  a  central  aperture, 
b<  hind  which  a  watch,  clock,  or  chronometer  is  placed,  so  that  the 
fa  :e  of  it  may  be  visible  through  the  aperture,  and  near  the  edge  of 
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the  disc  a  fixed  needle  or  pointer  is  placed.  Behind  the  said  needle 
or  pointer  the  card  is  made  to  rotate  by  means  of  gearing  driven  by 
the  axle  of  the  locomotive,  the  gearing  being  so  proportioned  and 
adjusted  that  while  the  locomotive  travels  from  one  station  to 
another,  the  point  on  the  disc  vifhich  represents  the  former  station 
shall  move  from  the  needle,  and  that  which  represents  the  latter 
station  shall  an-ive  at  it.  An  engine-driver  providedjwith  such  an  ap- 
paratus by  inspecting  the  disc  will  observe  the  exact  position  of  his 
train  upon  the  line ;  by  inspecting  the  time- piece  will  observe  the 
time  ;  and  by  comparing  the  two  will  observe  the  speed  at  which  he 
is  travelling.  The  apparatus  being  entirely  independent  of  external 
influences,  will  not  be  liable  to  error  or  failure  from  fog,  darkness, 
or  other  like  causes. — Mechanics^  Magazine,  No.  1841. 


WHITWORTH  S  EAILWAY   SIGNALS. 

Mk.  C.  F.  Whitwokth  has  illustrated  his  recent  improvements  in 
Eailway  Signals  by  two  very  pretty  models.  One  of  those  represents 
a  line  of  rails  in  the  neighbourhood  of  a  station  with  the  distant 
signal.  By  slightly  inclining  a  particular  pair  of  rails,  and  fixing  a 
communication  between  them  and  the  signals,  the  train  announces 
itself  as  soon  as  it  passes  over  the  permanent  way,  and  the  signal, 
exhibited  for  the  information  of  succeeding  engine-drivers,  announces 
that  a  train  has  just  passed,  and  that  it  would  be  dangerous  for  them 
to  continue  their  journey  until  the  obstruction  is  removed.  Mr. 
Wliitworth  has  also  exhibited  a  model  of  a  railway  signal  intended 
to  be  attended  by  an  ordinary  signal  man.  The  new  principle  in  it 
is  the  use  of  a  wheel  instead  of  a  lever.  This  wheel,  like  the  wheel 
of  a  vessel,  moves  the  arms  of  the  signal,  and  registers  the  fact  of  its 
having  done  so,  by  ringing  a  bell  both  at  the  station  and  at  the  wheel 
itself.  In  misty  weather,  consequently,  the  signal  man  will  be  per- 
fectly aware  when  he  had  discharged  his  duty  and  when  the  proper 
signal  was  displayed. 

SAFETY  RAILWAY   INDICATOR. 

M.  E.EGNAULT,  one  of  the  chief  functionaries  of  the  French 
Western  Eailway,  has  invented  an  Indicator  for  announcing  the 
departure  of  trains  at  the  diS"erent  stations  along  a  line.  The  appa- 
ratus consists  in  a  dial-plate,  with  a  hand  which  may  move  right  or 
left,  according  to  the  direction  in  which  the  train  is  to  start.  The 
station-master  at  the  terminus  from  which  the  departure  takes  place, 
has  only  to  press  with  his  finger  on  a  knob  with  which  the  dial-plate 
is  provided,  to  make  all  the  apparatuses  of  the  same  kind  along  the 
line  mark  the  departure  ;  the  hands  remain  in  the  same  situation 
even  when  the  communication  is  interrupted,  and  (this  is  the  most 
important  point),  should  an  inattentive  station-master  press  on  the 
knob  of  his  indicator  while  the  hand  marks  the  impending  arrival  of 
a  train,  the  hand  will  not  obey  this  wrong  impulse,  but  remain 
where  it  is,  and  thus  call  the  station-master's  attention  to  the  mistake 
he  was  about  to  commit. — Paris  Correspondent  of  the  Times. 


arECHAXICAL  AKD  T7SEFTIL  AEIS.  oO 

APPARATUS  FOR  WORKING   RAILWAY  BREAKS. 

A  MODEL  has  been  exhibited  to  the  Institution  of  Civil  Engineers, 
by  Mr.  Hall,  of  an  apparatus  by  which  railway  carriages  are  coupled 
together,  so  as  to  make  the  action  of  the  breaks  continuous  through- 
out the  train,  and  thus  render  it  possible  to  apply  three  or  four 
breaks  simultaneously.  A  longitudinal  square  bar  is  suspended 
under  each  carriage,  the  connexion  being  made  by  a  universal  joint 
coupling.  In  making  up  a  train,  the  great  blocks  of  the  great  vans 
ai-e  screwed  up  close  to  the  rims  of  the  wheels,  and  then  the  coupling 
is  effected,  so  as  to  avoid  the  possibility  of  slack.  The  break-blocks 
are  so  arranged  on  the  carriages  that  two  operate  in  each  direction, 
so  that  the  carriages  may  be  moved  either  backwards  or  forwards,  in- 
discriminately ;  but  this  is  not  the  case  with  those  attached  to  the 
tenders  and  the  break- van.  The  mode  of  applying  the  power  is 
similar  to  that  ordinarily  in  use.  There  is  a  worm-wheel  on  the 
si)indle  of  the  handle  from  the  van,  working  into  a  cog-wheel,  fast 
on  the  longitudinal  shaft.  On  this  shaft  there  is  also  a  screw  work- 
ing in  a  loose  collar,  to  which  is  attached  the  ends  of  one  pair  of 
levers,  operating  the  arm  of  a  lever,  on  a  fixed  shaft,  also  carrying 
tlie  levers  to  which  the  blocks  are  attached. 

O'NEILL'S   IRON  TELEGRAPH   FOR   RAILWAY   TRAINS. 

A  MODEL  of  Mr.  O'Xeill's  Iron  Telegraph  for  Railway  Trains  has 
been  exhibited  to  the  Institution  of  Civil  Engineers. 

An  iron  bar,  extending  under  each  carriage,  is  suspended  on  a 
pin  a  little  from  the  centre,  so  as  to  make  one  end  heavier  than  the 
other.  The  heavy  end  is  securely  held  in  a  bridle,  by  a  hanging 
latch  ;  whilst  the  light  end,  which  also  passes  through  a  bridle,  has 
a  tongue  which  draws  out  from  the  bar,  and  reaches  under  the  latch 
fi:;ed  on  the  next  carriage.  By  disengaging  any  one  of  the  latches  the 
htravy  end  falls,  and  the  light  end,  in  rising,  throws  up  the  next  latch, 
atd  so  on  to  the  guard's  van,  where  the  last  light  end  is  arranged 
so  as  to  ring  an  alarm.  A  chain,  or  wire,  can  be  fixed  to  each  latch 
ard  brought  into  the  carriage,  so  as  to  give  the  passengers,  in  the 
event  of  danger,  the  means  of  signalling  to  the  guard.  A  duplicate 
se;  of  bars  on  the  other  side  of  the  carriage  enables  the  guard  in- 
stantly to  communicate  with  the  driver,  if  necessary.  The  end  of 
ea3h  tongue  has  a  rising  point  ri vetted  loose,  so  that  the  porter, 
when  coupling  the  carriages,  can  put  it  in  position  for  disengaging 
th;  latch,  in  case  the  carriages  should  become  detached  by  the 
br  jaking  of  the  coupling  chains.  As  the  bars  are  not  connected,  any 
number  of  carriages  can  be  taken  off,  or  put  on,  at  a  station,  by 
morely  turning  the  loose  point  on  the  end  of  the  tongue  up  or  down. 
Tl  e  cost  of  applying  this  apparatus,  it  was  estimated,  would  be 
ab-)ut  thirty  .shillings  per  carriage. — Mechanics'  Magazine,  No.  1S14. 

WALKING   ON  WATER. 

M.  OcHSNEK,  of  "Rotterdam,  is  said  to  have  invented  a  mode  of 
"Wdking  on  Water,  and  he  b&a  been  called  "the  first podoscapher. " 
The  "  podoscaps"  are  a  species  of  sabot,  about  fifteen  feet  long  and 
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nine  inches  high  (or  deep).  Standing  erect,  the  podoscapher,  pro- 
vided with  a  pole  flattened  at  the  end  (for  paddling),  and  twelve  feet 
long,  can  advance,  turn,  or  recede  with  great  swiftness  in  water  not 
deeper  than  the  length  of  the  pole.  M.  Ochsner  won  a  wager  by 
ascending  the  Rhine,  from  Rotterdam  to  Cologne,  in  his  podoscaphs 
in  seven  days.  The  novelty  of  such  a  mode  of  progression  on  water, 
Jiowever,  is  not  so  unpreoedented  as  appears  to  he  imagined.  About 
thirty- five  years  since,  the  writer  witnessed  a  decidedly  less  clumsy 
and  more  ingenious  mode  of  walking,  treading,  or  riding  on  water, 
in  the  harbour  of  Leith.  This  consisted  of  a  machine  not  unlike  a 
velocipede,  but  mounted  on  water-tight  floats  instead  of  wheels. 
The  inventor,  mounted  on  this  machine,  with  hinged  paddles  on  his 
feet,  made  rapid  progress  over  the  surface  of  the  water.  The  floats, 
in  the  present  instance,  are  superseded  by  the  "sabots;"  but  while 
these  latter  are  no  less  than  fifteen  feet  long,  the  former  were  little 
more  than  as  many  inches  in  length  and  depth  :  there  were  three  of 
them,  one  before  and  two  behind,  and  the  apparatus  floated  by  them 
-was  of  slight  iron  rods,  on  which  a  saddle  was  fixed  which  the 
water-treader  bestrode. — Builder. 

TO   JrAKE   PAPER   IMPERVIOUS   TO   Vv'ATER. 

The  following  preparation  for  Waterproofing  Paper  intended  for 
packages  exposed  to  the  weather  is  said  to  be  recommended  by  Pro- 
fessor Muschamp,  of  Wurtemberg.  Take  24  oz.  of  alum  and  4  oz. 
of  white  soap,  and  dissolve  them  in  2  lb.  of  water:  into  another 
vessel  dissolve  2  oz.  of  gum  arable,  and  6  oz.  of  glue  in  the  same 
quantity  of  water  as  the  former,  and  add  the  two  solutions  together, 
which  is  now  to  be  kept  warm,  and  the  paper  intended  to  be  made 
waterproof  dipped  into  it,  passed  between  rollers,  and  dried  ;  or, 
without  the  use  of  rollers,  the  paper  may  be  suspended  until  it  is 
perfectly  dripped,  and  then  dried.  The  alum,  soap,  glue,  and  gum 
form  a  kind  of  artificial  leather,  which  protects  the  surface  of  the 
paper  from  the  action  of  water,  and  also  rendei-s  it  somewhat  fire- 
proof. Merely  to  convert  paper  into  artificial  leather,  this  would  be 
rather  a  complicated  process  compared  with  the  dipping  of  the  paper 
in  diluted  oil  of  vitriol,  and  then  washing  it  immediately  with  water 
and  drying ;  but  the  Professor's  method  may  perhaps  render  paper 
more  impervious  to  water.  

COMBUSTIBLES   MADE   FIREPROOF. 

It  was  long  since  suggested  in  the  Bitilder,  that  the  dresses,  cur- 
tains, and  other  combustible  properties  in  theatres,  might  easily  be 
rendered  incombustible.  "A  wonderful  discovery"  is  described  in 
the  French  papers,  which  appears  to  be  a  fresh  realization  of  this 
suggestion.  A  Mons.  Carteron  is  the  inventor,  it  is  said,  of  a  new 
kind  of  "paint,"  which  renders  everything  to  which  it  is  applied 
perfectly  fireproof  In  presence  of  the  Emperor  and  Empress,  a  series 
•of  experiments  to  test  the  value  of  this  invention  has  been  made. 
Fire  was  applied  to  some  ladies'  dressed,  but  without  any  cftect,  thus 
proving  that  articles  of  the  lightest  texture  may  be  rendered  non- 
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combustible.  An  attempt  was  afterwards  made  to  set  fire,  by  i 
o:  torches,  to  the  tent  of  a  superior  officer,  completely  fitted  up  with 
muslin  curtains  to  the  bed,  &c.,  but  without  effect.  A  hut  built  of 
wood,  and  thatched  with  straw,  was  operated  on  ;  but  the  half  to 
which  the  new  invention  had  been  appUed  remained  uninjured.  A 
small  theatre,  with  all  the  scenery,  &c.,  prepared  with  the  composi- 
vion,  resisted  every  attempt  to  set  fire  to  it. 


WATSON  S   PATENT   VEXTILATORS. 

Most  of  the  ships  of  the  Eoyal  Xavy,  recently  fitted  for  sea  in  our 
dockyards,  have  been  furnished  with  a  number  of  Ventilating  Appa- 
ratuses, the  invention  of  Mr.  Charles  Watson,  of  Halifax.  They 
are  applicable  to  buildings  of  every  description,  and  are  of  verj' 
simple  construction.  A  single  tube  or  flue  is  employed  for  the  pur- 
p)se,  divided  throughout  into  two  passages  or  shjvfts,  one  for  the 
descending  fresh  air,  and  the  other  for  the  ascending  vitiated  air  ; 
this  divided  tube  generally  passing  through  the  roof  of  the  building, 
and  forming  a  direct  communication  from  the  ceiling  of  the  apart- 
n:ent  to  be  ventilatetl  to  the  external  atmosphere.  It  can,  however, 
bo  adapted  to  almost  any  situation,  and  has  been  applied  to  build- 
mgs  of  many  floors  or  flats,  and  to  the  lower  and  middle  stories  of 
lofty  factories,  where  tiie  heat  and  steam  are  withdrawn  by  a  modi- 
fi(;ation  of  the  same  arrangement,  without  taking  the  ventilating  tube 
through  the  floors  above  to  get  through  the  roof,  the  tube  being 
tsken  through  the  side  wall  and  terminating  outside  at  the  required 
level — Mechanics'  Magazine,  No.  1S09. 


PREVEXTIKG  DOWN  DRAUGHTS  IN  CHIMNEYS. 

Mr.  H.  Wetherell,  of  Upper  Chapman-street,  St.  George's  East, 
h;i3  patented  a  singular  but  very  efficient  apparatus  for  the  above 
piupose.  It  consists  of  a  valve  and  valve-seat  made  and  acting  as 
hereafter  described.  He  fits  a  seat  in  metal  or  other  suitable 
material  at  any  desired  height  in  a  chimney  or  flue,  and  above  the 
seat  suspends  a  ball  filled  with  some  gas  lighter  than  atmospheric 
air.  The  ball  offers  no  impediment  to  the  passage  upwards  of  smoke, 
vitiated  air,  or  any  other  ascending  current ;  but  any  descending 
cvTrent  is  effectually  stopped  by  the  valve,  which  is  thereby  forced 
dc>wn  on  to  its  seat. — Mechanics'  Magazine,  No.  1815. 


ROOF   OF   TEE   LEEDS   NEW   TOWN  HALL. 

Mk.  C.  Brodrick,  in  a  paper  read  to  the  British  Association, 
ol  serves  of  this  novel  construction  : — 

The  principal  points  which  are  worthy  of  notice  in  this  roof  are  the  absence  of 
rk  -beams,  which  allows  of  the  ceiling  of  the  hall  being  brought  nearer  to  the 
ex  crior  of  the  roof  than  is  nsually  the  case.  The  roof  consists  of  eight  sets  of 
pr  neipals  framed  together.  Each  principal  consists  of  a  semicircular  laminated 
ril .  formed  of  twelve  li-inch  planks,  9  inches  wide,  nailed  together  and  fastened 
wi  ;h  wrought  iron  bolts  and  straps.  Thev  are  placed  in  couples,  and  stand  im- 
m.  diately  over  each  of  the  columns  in  the  Hall.  They  are  respectively  4  feet  and 
18  feet  apart.  The  width  of  the  room  is  71  feet,  and  the  springing"  of  the  ribs 
5-3  feet  from  the  ground.  The  entire  height  to  the  top  of  the  roof  is  99  feet,  the 
Hi  U  being  73  feet  high  in  the  clear.    This  system  of  roofe  has  been  adopted  more 
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frequently  in  Prance  than  in  England,  the  only  one  with  which  he  was  acquainted 
of  any  considerable  size  being  the  station  of  the  Great  Northern  Railway,  at  King's 
Cross.  The  laminated  rib  is  the  invention  of  a  French  engineer.  It  was  at  first 
suggested  for  a  bridge  over  the  Rhine,  in  the  year  1811.  Several  years  later,  M. 
Emy  constructed  several  roofs  on  this  plan ;  but  all  his  roofs,  as  well  as  the  one 
at  King's  Cross,  being  very  near  to  the  ground  at  their  springing,  and  without 
ceilings,  are  consequently  much  more  manageable  than  the  roof  of  the  Town 
Hall,  which  has  a  very  elaborate  plaster  ceiling  attached  to  it,  and  the  springing 
is  at  a  considerable  distance  from  the  ground,  he  had  taken  the  precaution 
to  insert  several  additional  struts  and  braces  as  a  preventive  against  any  change 
of  form  or  outward  thrust.  Both  these  points  had  been  attended  with  the  most 
complete  success,  there  being  not  the  least  perceptible  outward  thrust  or  change 
■of  form  since  they  were  put  up.  The  latter  fact  was  proved  very  satisfactorily  by 
the  plasterers,  who  were  enabled  to  run  the  mouldings  on  the  ceiling  from  the 
centre.  The  brackets  for  these  mouldings  were  not  gauged  from  a  centre,  but 
fastened  to  the  ribs  according  to  their  sizes.  In  constructing  these  semicircular 
ribs,  he  was  much  struck  ^vith  the  small  amount  of  springing  or  alteration  of 
form.  If  the  principle  of  these  laminative  ribs  were  better  understood,  he  was  of 
■opinion  that  many  of  our  church-building  architects  would  adopt  it  instead  of 
depending  on  three  or  four  over-strained  joints  for  one  tie. 

Mr.  Scott  Russell  said  the  roof  of  the  Town  Hall  appeared  to  open 
to  us  the  English  era  of  circular  architecture.  He  hoped  that  tlie 
example  of  the  Leeds  people  in  selecting  a  good  architect  and  a  good 
plan,  and  letting  the  good  architect  carry  out  his  own  plan  in  liis 
own  way,  would  be  generally  followed  in  the  country.  As  strangers, 
all  the  members  of  the  Association  must  congratulate  the  architect 
on  having  employed  the  best  principles  known  in  our  time,  and  at  a 
moderate  expense.  

CHUBB' S   NEW  TILL. 

The  frequent  plundering  of  shop-tills  of  late  has  induced  Mr. 
Chubb,  the  scientific  lockmaker  of  St.  Paul's  Churchyard,  to  invent 
one  of  a  new  description,  made  of  iron,  and  so  encased  as  to  ensure 
perfect  security  as  regards  all  attempts  to  obtain  access  to  the 
contents  by  any  other  means  than  the  legitimate  key.  Such  a  thing 
as  pilfering  from  this  Till,  by  any  sly  side-wind,  like  those  to  which 
too  many  tills  are  liable,  is  here  out  of  the  question.  Nothing  short 
of  unscrewing  it  from  the  counter,  and  walking  off  with  it  bodily, 
would  serve  the  purposes  of  dishonesty  in  this  case  ;  and  perhaps 
Mr.  Chubb  will  excuse  the  liberty  we  take  in  suggesting  to  him,  that 
an  additional  security,  in  the  prevention  even  of  such  a  contingency, 
might  easily  be  obtained  by  bolting  and  riveting  its  fastenings 
through  the  counter,  instead  of  merely  screwing  it  on  to  the  under  side 
The  article  is  so  massive  and  weighty,  that  there  must  be  a  constant 
pull  upon  ordinary  screws,  hanging  it  up  in  this  way.  at  any  rate  ;  so 
that  a  double  advantage  would  thus  be  gained. — Builder. 


PLANE-STOCKS   MADE   BY   MACHINERY. 

Plane  Irons  are  very  largely  made  in  Sheffield,  but  it  has  beeni| 
necessary  to  send  them  to  London,  Birmingham,  &c.,  to  be  fittedi 
with  stocks,  which  have  been  made  by  hand.  Messrs.  Brooks  and| 
Sons,  of  the  Howard  Works,  Sheffield,  have  purchased  an  extensive] 
set  of  machinery,  to  manufacture  them  with  greater  rapidity, 
accuracy,  and  cheapness,  than  can  be  attained  by  hand  labour.     The  | 
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series  of  macliines  consists  of  eight,  arranged  in  one  large  room, 
llie  first  machine  cuts  the  blocks  out  of  the  plank.  The  second,  by 
the  action  of  two  circular  cutters,  planes  their  sides.  The  third  takes 
off  the  ends  of  the  blocks.  Then  comes  a  curious  machine  for  sinking 
the  mortise.  Two  chisels,  from  opposite  directions,  work  to  and 
from  a  point  in  succession.  The  bed  on  which  the  block  rests  gra- 
dually rises,  bringing  it  within  reach  of  the  chisels,  which,  by  suc- 
cessive strokes,  cut  out  the  mortise  to  the  required  depth.  The 
fifth  is  the  mouth-cutting  machine.  Another  circular-cutter,  of  still 
smaller  diameter,  cuts  a  groove  with  two  semicircular  ends  for  the 
toat.  Then  comes  the  abutment  machine.  The  wedge  is  cut  by  a 
separate  machine.  The  next  is  the  bedding  machine,  which  makes 
also  the  breast  cut  and  the  cut  for  the  ware. 


DIGGING   MACHIXE. 

This  machine,  the  invention  of  Mr.  Ricketts,  is  a  locomotive 
engine,  with  flue-and-tube  boiler,  propelling  itself  slowly  by  means  of 
pinions,  spur-wheels,  and  cog-teeth  on  the  inside  of  one  of  the  broad- 
b  allied  travelling  wheels  ;  and,  at  the  same  time,  driving,  with  pitch- 
cliains  from  pinions  on  each  end  of  the  engine  crank- shaft,  a  revolving 
digger  hung  transversely  behind.  This  digger  consists  of  a  strong 
sliaJt  of  24  inches  square,  and  about  seven  feet  long,  on  which  are 
sLded  a  number  of  curved  arms,  carrying  prongs  or  spade-shaped 
cutters  or  shares  of  chilled  cast-iron.  The  circle  described  by  the  cutters 
is  2  feet  in  diameter,  and  the  digger  rotates  in  the  opposite  direction 
to  that  of  the  carriage-wheels,  so  that  the  blades  enter  the  hard  ground 
from  below,  carry  over  the  loosened  soU,  and  deposit  the  pieces  mostly 
in  an  inverted  position.  The  digger  makes,  say,  about  sixty  revolu- 
tions per  minute,  while  the  engine  advances  45  feet  in  the  same 
time ;  and,  as  there  are  two  cutters  in  one  ring  (at  opposite 
diameters),  each  cutter  takes  4^  inches  "bite."  Three  men  are 
required  to  work  the  machine.  Going  5  inches,  and  sometimes 
7  nches  or  8  inches  deep,  it  makes  very  fair  work,  according  to  the 
Mxrk-lane  Express — good  enough  to  show  that  on  light  land  in  dry 
■wiiather  it  might  be  a  valuable  tool. 


EFFECTS   PROnrCED   OX   GLASS   BY   EXPOSURE   TO  WATER. 

At  the  recent  meeting  of  the  British  Association,  Dr.  C.  W.Bingley 
rend  a  paper  "  On  the  Effects  produced  on  Glass  by  Exposure  to  the 
Action  of  Mud  in  Water."  Along  with  several  other  articles  lately 
found  in  the  lake  at  Walton  Hall,  near  Wakefield,  were  a  piece  of 
window-glass  and  the  remains  of  an  ancient  bottle.  It  is  supposed 
th  it  they  have  been  buried  in  the  mud  ever  since  the  HaJl  was 
att  acked  by  Oliver  Cromwell's  soldiers.  The  interest  these  specimens 
possessed,  in  a  scientific  point  of  view,  consisted  in  the  remarkable 
appearance  they  presented  after  their  submersion,  possessing  hues  of 
coour  rivalling  those  of  the  finest  specimen  of  pearl  shells.  The 
mud  in  which  they  had  been  embedded  contamed  a  large  quantity  of 
or;,'anic  matter  and  sulphide  of  hydrogen.  On  scraping  the  glass 
wi:h  a  penknife,  the  coloured  part  was  easily  detached  in  minute 


64  YEAE-BOOK  OF  FACTS. 

scales,  those  exhibiting  the  red  or  deep  orange  rays  of  colour  coming 
off  easily,  when  green  or  bluish  scales  became  disclosed  to  view, 
which  were  with  more  difi&culty  removed.  The  glass  underneath 
appeared  as  if  it  had  been  ground,  or  subjected  to  the  action  of 
hydrofluoric  acid.  The  scales  consisted  of  silicates  of  lime  witli 
iron,  but  with  no  potash  or  soda.  The  glass  consisted  of  a  silicate 
of  potash  and  soda,  with  a  very  slight  trace  of  iron  and  lime.  The 
glass  appeared  originally  to  have  been  a  pure  alkaline  silicate.  The 
potash  originally  in  it  seemed  to  have  been  replaced  by  lime  and 
iron  derived  from  the  water,  in  the  case  of  the  detached  scales.  It 
has  been  known  for  a  long  time  that  water  acts  more  or  less  on  glass, 
slowly  decomposing  it  into  a  soluble  alkaline  silicate.  Scheele  observed 
that  water  which  had  been  boiled  a  long  time  in  glass  vessels  becamo 
alkaline.  Ebelman  published,  some  time  ago,  an  account  of  the 
strong  action  of  water  charged  with  carbonic  acid  on  glass.  That 
ammonia  assists  the  action  of  moisture  or  water  very  materially  may 
frequently  be  evidenced  in  the  case  of  stable  windows.  It  is  pos- 
sible that,  in  the  present  case,  the  silica  of  the  glass  after  the  sepa- 
ration of  the  alkali  may  have  been  left  in  a  gelatinous  state,  as  a  con- 
dition necessary  for  its  subsequent  combination  with  lime  and  iron, 
derivable  from  the  water,  to  form  the  less  soluble  silicate  of  which 
it  is  constituted.  The  glass,  viewed  by  transmitted  light,  exhibited 
rays  of  colour  complementary  to  the  reflected  rays. 


TOMB  OF  THE  DUKE  OF  WELLINGTON,  IN  ST.  PAUL'S  CATHEDRAL. 

After  a  lapse  of  nearly  six  years  from  the  date  of  the  death 
of  the  illustrious  Wellington,  his  remains  have  been  placed 
in  a  sarcophagus  of  porphyry  in  a  chamber  of  the  crypt  of  St. 
Paul's  Cathedral.  This  sarcophagus  was  wrought  and  polished 
by  steam  power  in  the  parish  of  Luxulyan,  in  Cornwall,  in  the 
field  in  which  the  boulder  stone  of  porphyry,  weighing  upwards 
of  70  tons,  nearly  the  whole  of  it  above  the  surface  of  the  ground, 
had  been  standing  for  ages.  The  Continent  had  been  searched  in 
vain  for  a  sepulchral  stone  sufficiently  grand  for  a  sarcophagus  that 
should  contain  the  mortal  remains  of  the  great  Duke.  That  stone 
was  at  last  found  in  Cornwall,  and  the  whole  of  the  work  was 
executed  by  workmen  in  the  employ  of  the  Treffry  estate,  whose 
representatives  were  entrusted  with  the  work  throughout.  The 
cost  of  the  tomb  was  llOOZ. ^ 

HTDROBORONATED   PLASTER. 

The  Patent  Hydroboronated  Plaster  consists  of  common  plaster 
of  Paris  (or  "  any  plaster  having  sulphate  of  lime  for  its  base"),  in- 
durated by  a  solution  of  boron.  This  solution  can,  of  course,  be 
made  of  varied  strength,  and  so  the  cement  may  be  made  to  set  in 
any  period,  i.e.,  in  a  few  hours  or  moments,  according  to  the  work  to 
be  bestowed  upon  it. 

The  effect  of  the  liydroboron  is  to  render  the  plaster  very  hard, 
and  fit  it  for  the  imitation  of  marbles  and  stones.      Its  actual 
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strength  is  considerable,  and  the  patentee  believes  he  could  con- 
struct a  column  of  it  capable  of  bearing  an  equal  pressure  with  free- 
stone. The  process  ensures  the  evaporation  of  the  liquid  :  her  p  the 
surface  is  fit  for  paint  almost  immediately.  It  possesses  every  advan- 
tage claimed  on  liehalf  of  other  cements,  with  two  additional  quali- 
ties— viz.,  its  setting  being  retarded  according  to  wish,  and,  in  point 
of  price,  being  considerably  cheaper. 

It  is  in  the  imitation  of  marbles  and  stones  that  the  patentees 
have  principally  used  it,  and  the  result  of  their  experience  is  satis- 
factory. We  confine  ourselves,  as  in  other  cases,  to  pointing  out  a 
new  material  for  trial. — Builder. 


ARTIFICIAL   STO\E. 

A  NEW  combination  of  mineral  substances  for  the  production  of 
Artificial  Stone  h.'^s  been  provisionally  specified  by  Mr.  F.  Puis,  of 
Haverstock-hill.  The  invention  has  reference  to  the  production  of 
f.rtificial  stone  for  ornamental  and  other  purposes,  and  consists  in 
the  combination  of  powdered  emeiy,  flint  glass,  ruby,  diamond, 
laelted  alumina,  oxide  of  iron,  or  similar  hard  mineral  substances, 
with  proportionate  quantities  of  lime,  barytes,  plaster  of  Paris  or 
chalk,  and  silicate  of  potash  or  soda,  or  potash  and  soda  powdered 
i  1  solution,  or  in  a  semi-fluid  state.  For  the  production  of  stone  for 
Hthographic  or  ornamental  purposes,  Mr.  Puis  combines  lime  or  chalk 
powder  with  silicate  of  potash  or  soda,  or  otherwise,  to  which 
calouring  matter  may  be  added  as  required  ;  and  for  meerschaum 
nixes  carbonate  of  magnesia  or  oxide  of  magnesia,  or  a  mixture  of 
both,  with  silicate  of  potash,  soda,  or  otherwise,  to  which  may  be 
aided  small  proportions  of  slaked  lime,  ch.-\lk,  or  clay.  Either  of 
the  above  compositions  may  be  pressed  into  moulds,  warm  or  cold,  to 
give  it  the  required  shape,  and  render  it  close  and  compact. — 
JJ-idlder.  ^___^ 

HYDRAULIC  CEMEXTS. 

A  paper;  on  this  subject  has  been  submitted  to  the  Paris  Aca- 
d'jmy  of  Sciences  by  M.  F.  Kuhlmann,  showing  the  advantage  to  be 
d  jrived  from  the  combination  of  silicates  with  mortsrs  and  cements 
k  general,  and  especially  with  those  that  are  intended  to  resist  the 
action  of  sea- water.  It  is  well  known  that  the  first  efiect  of  water 
on  cements  is  that  of  forming  hydrates  ;  after  which  a  gradual  con- 
traction takes  placC;  producing  a  degree  of  hardness,  which  increases 
ii  proportion  as  the  contraction  is  slower,  and  there  is  more  silex  or 
a";  amina  in  the  cement.  Now,  M.  Kuhlmann  has  observed  that  if 
alumina  or  its  silicate,  or  else  magnesia,  whether  caustic  or  carbo- 
nated, be  kneaded  into  a  paste  with  a  solution  of  silicate  of  potash  or 
sc  da,  the  compounds  resulting  therefrom  will  bear  a  perfect  resem- 
bl  xnce  to  the  natural  silicates,  such  as  feldspar,  talcous  slate,  mag- 
m  site,  &c.,  and  will,  by  repose  and  slow  contraction,  become  hard 
ar  d  semi-transparent,  resisting  in  a  high  degree  the  corrosive  efiects 
of  water.  If  slaked  lime  be  added  to  the  said  compounds,  they  ac- 
rp:ire  the  properties  of  hydrauUc  cements.  M.  Vicat,  jun.,  having 
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shown  that  calcined  magnesia  added  to  a  cement  would  resist  the 
action  of  sulphate  of  magnesia,  M.  Kuhlmann  has  endeavoured  to 
turn  this  observation  to  account,  by  mixing  calcined  dolomites 
(which  contain  magnesia)  with  mortar,  with  the  addition  of  aliialine 
silicates.  This  composition  he  iinds  very  advantageous,  since  most 
of  the  salts  contained  in  sea  water  must  contribute  towards  the  pre- 
servation of  such  cements.  In  fact,  the  chloride  of  magnesium,  as 
■well  as  the  sulphate  of  magiiesia,  will  be  decomposed  and  form  a 
layer  of  silicate  of  magnesia  on  the  surface  of  the  cement ;  in  the 
same  manner,  the  sulphate  of  lime  must,  being  in  contact  with  the 
silicate  of  potash  or  soda,  form  a  silicate  of  lime  ;  and  all  these  sili- 
cates strongly  resist  the  action  of  sea-water.  As  for  sea-salt,  which 
is  a  chloride  of  sodium,  M.  Kuhlmann  proves  that,  in  the  proportion 
in  which  it  exists  in  sea-water,  it  will  slowly  decompose  the  silicate 
of  potash  contained  in  the  cement  and  leave  the  silex  free.  The  com- 
positions proposed  have  therefore  the  singular  property,  not  only  of 
resisting  the  corrosive  qualities  of  sea-water,  but  of  actually  becom- 
ing more  insoluble  the  longer  they  are  in  contact  with  it.  A  cement 
composed  of  30  parts  of  rich  lime,  50  of  sand,  15  of  uncalcined  clay, 
and  5  of  powdered  silicate  of  potash,  is  recommended  by  M. 
Kuhlmann  as  having  aU  the  requisite  hydraulic  properties,  especially 
for  cisterns  intended  for  spring  water.  In  marine  constnictions,  care 
should  be  taken  to  add  an  excess  of  silicate  to  those  portions  of 
cement  which  are  exposed  to  the  immediate  contact  of  the  sea. — 
Galignanis  Messenger,  

HYDRAULIC   MORTAR. 

There  has  been  read  to  the  Institution  of  Civil  Engineers,  "  An 
Investigation  into  the  Theory  and  Practice  of  Hydraulic  Mortar,  as 
made  on  the  New  Works  of  the  London  Dock  Company,  1856-57," 
by  Mr.  G.  Robertson,  Assoc.  Inst.  C.E.  The  theoretical  points 
treated  of  in  the  paper  were  those  connected  with  the  calcination 
and  slaking  of  blue  lias  lime,  the  action  of  silica  in  protecting  it  from 
solubility,  the  setting  of  mortar,  and  its  subsequent  absorption  of 
carbonic  acid.  The  second,  or  practical  part,  gave  a  detailed  account 
of  the  method  and  cost  of  manufacturing  mortar  at  the  Londou 
Docks ;  as  well  as  the  effect  of  grinding  on  its  strength  and 
density.  ^ 

machinery  for  the  manufacture  of  biscuits. 
Mr.  W.  Gr.  Slight,  C.E.,  Edinburgh,  has  communicated  to  the 
Scottisli  Society  of  Arts,  a  paper  illustrating  the  mechanical  appliances 
now  in  use  in  some  of  the  best  and  most  extensive  Biscuit  manufac- 
tories in  this  country  and  abroad  for  the  production  of  ship  and  other 
biscuits  cut  out  of  sheets  of  dough.  The  simplest  form  of  machine, 
as  used  for  ordinary  shop  trades,  consists  of  a  pair  of  rollers  mounted 
in  a  metal  frame,  and  worked  by  hand,  by  which  the  dough,  pre- 
viously mixed  and  kneaded,  is  worked  and  rolled  out  to  a  sheet  of 
uniform  thickness,  after  which  it  is  cut  out  into  biscuits  by  simple 
hand  cutters.    An  advance  in  the  application  of  hand  machinery  is 
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where  a  machine  is  employed  for  cuttiDg,  of  one  of  the  kinds  men- 
tioned below,  after  the  dough  is  rolled  out  bv  the  first  machine.  A 
complete  set  of  machinery  to  work  by  power  consists  of  different 
machines  for  the  varioas  operations  of  mixing,  kneading  or  braking, 
cutting,  and  in  some  cases  baking,  or  passing  the  biscuits  through 
the  oven.  Mixing  is  performed  either  by  a  set  of  knives  or  rakes 
revolving  within  a  close  cylindrical  vessel,  or  by  a  revolving  flat  pan, 
in  which  a  heavy  metal  roller  rests  and  turns,  working  and  squeezing 
the  ingredients  into  a  mass  of  dough.  Braking  is  usually  performed 
by  a  single  pair  of  rollers,  fitted  with  a  reversing  motion,  between 
which  the  dough  is  passed  backwards  and  forwards  until  sufficiently 
worked.  Of  cutting  machines  theie  are  two  forms  employed,  the 
most  expeditious  being  the  cylinder  machine,  so  called  from  its  having 
the  cutters  mounted  on  the  surfiice  of  a  roller  or  cylinder.  This 
cylindrical  cutter  revolves  in  contact  with  a  plain  metal  roller,  and 
as  the  dough  passes  between  them  it  is  cut  into  biscuits,  which  are 
delivered  in  front  «f  the  machine,  either  on  boards  or  on  tins  ready 
for  being  placed  in  the  oven,  while  the  waste  or  scrap  is  carried  away 
"fjehind.  In  the  other  arrangement  of  cutting  machine,  the  dough 
i-ests  on  an  endless  web  after  being  rolled  out  to  the  proper  thickness, 
;uid  passed  underneath  a  set  of  cutters  working  up  and  down  ;  the 
web  and  dough  stand  during  the  cut,  and  move  forward  the  breadth 
t)f  the  biscuit  on  the  rising  of  the  cutter.  The  most  perfect  form  of 
this  machine  has  a  web  for  removing  the  scrap  after  the  dough  is 
cut,  and  the  biscuits  are  slidden  off  the  main  web  to  a  tin  moving 
forward  at  the  same  rate  on  a  third  web  underneath.  The  applica- 
tion of  macliinery  to  baking  is  in  the  moving  of  the  biscuits  siowly 
through  a  long  oven  ;  they,  being  put  on  an  endless  chain  of  plates 
CT  web  of  wire-cloth,  passing  right  through  the  oven,  are  deUvered 
laked  at  the  other  end. 


THE   ABITHiTOitETEK. 

Mb.  W.  E.  -skwtos  has  patented  an  improved  machine  for  per- 
f  Jiming  the  addition  of  numbers,  quantities,  or  sums  of  money,  to 
be  termed  the  Arithmometer. 

This  machine  is  composed  of  a  system  of  indicating  wheels  num- 
bered on  their  peripheries,  and  geared  together,  and  a  system  of  keys 
ropresenting  the  numerals  arranged  to  be  operated  by  the  fingers  to 
produce  the  movements  of  the  indicating  wheels.  The  most  impor- 
tint  features  of  the  invention  consist  in  the  means  employed  to  com- 
bine the  keys  with  the  indicating  wheels  to  produce  the  movements 
of  the  latter  :  also  the  means  of  controlling  the  movements  of  the 
keys  so  that  neitlier  of  them  may  produce  any  greater  movement  of 
tlie  indicating  wheels  than  is  required  by  the  numeral  it  represents  ; 
a  so  in  providing  for  the  shifting  of  the  indicating  apparatus  rela- 
tively  to  its  driving  gear,  so  that  the  motion  may  be  imparted  from 
the  said  gear  to  the  units  wheel,  or  wheel  representing  the  smallest 
quantities  or  values,  or  to  either  of  the  wheels  representing  greater 
q  iantities  or  values.  And  further,  in  a  certain  improvement  in  tha 
s  2 
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gearing  of  the  indicating  wheels  to  impart  the  necessary  movement 
from  the  index-wheel  of  any  denomination  to  that  of  a  higher  de- 
nomination.   

IMPEOVEMENTS  IN   DYEING. 

Mb.  Ckace  Calvert  has  read  to  the  Society  of  Arts,  a  paper 
"  On  recent  Scientific  Discoveries  as  applied  to  Arts  and  Manu- 
factures," in  which  he  noticed  a  gi-eat  variety  of  valuable  applications 
to  the  arts  of  substances  hitherto  comparatively  valueless,  or  which 
had  been  used  for  different  purposes.  The  discoveries  that  have 
been  made  by  Mr.  Perkins,  Mr.  Lauth,  Mr.  Saac,  by  himself,  and 
some  foreign  chemists,  in  the  production  of  colours  from  coal-tar, 
guano,  and  from  grass,  formed  the  most  remarkable  of  those  de- 
scribed. From  coal-tar  there  have  been  extracted  beautiful  purple 
and  pink  dyes,  which  are  rendered  permanent  on  cotton,  silk,  and 
woollen  manufactures  by  special  mordants,  and  specimens  were  shown 
of  some  beautiful  prints  from  the  works  of  Mr.  E.  Potter,  of  Man- 
chester, the  colours  of  which  were  extracted  from  coal-tar.  By  a 
very  recent  invention,  these  colours  can  be  permanently  fixed  on 
mixed  fabrics,  such  as  mousseline  de  laine,  which  it  is  expected  will 
prove  of  great  advantage  in  the  manufacture  of  that  article,  and  give 
English  goods  of  that  kind  the  lead  in  the  markets  of  the  continent. 
All  the  colours  that  have  been  obtained  from  madder,  Mr.  Calvert 
said  may  be  extracted  from  coal-tar,  with  the  important  advantages 
of  cheapness  and  of  retaining  their  colour.  Valuable  discoveries 
have  been  made  also  in  the  pi-oduction  of  Turkey  red,  which  facili- 
tates and  cheapens  the  making  of  that  dye.  Dyers  are  depen- 
dent on  the  supply  of  Gallipoli  oil,  of  a  peculiar  kind,  for  steep- 
ing the  cloths  to  be  dyed  red ;  but  the  property  which  that  oil 
possesses  is  found  by  chemical  analysis  to  depend  on  the  fatty  acid 
in  the  oil,  and  that  property  can  now  be  communicated  to  several 
common  oils  with  great  certainty  of  effect.  The  dressing  of  fustian 
goods  has  been  greatly  improved  by  an  application  by  Mr.  Calvert 
and  his  assistants  of  one  of  the  ingredients  in  coal-tar.  The  bone 
size  with  which  it  has  been  customary  to  dress  those  goods  is  apt  to 
putrefy,  and  as  it  is  sometimes  applied  to  the  amount  of  sixteen 
ounces  to  a  yaid,  the  smell  becomes  extremely  ofiensive,  and  the 
fabric  itself  is  mildewed  and  seriously  injured.  The  extract  from 
coal-tar  produced  by  Mr.  Calvert  has  the  same  effect  in  dressing  the 
fustian,  and  it  is  free  from  those  objections.  There  were  specimens 
of  the  two  articles  on  the  table,  and  the  one  dressed  in  the  ordinaiy 
method  gave  strong  evidence  of  being  in  a  putrescent  state.  The 
improvements  in  the  manufacture  of  British  gum  from  potato-starch, 
which  is  used  extensively  in  printworks,  have  succeeded  in  depriving 
it  of  colour,  in  rendering  it  free  from  acidity,  more  soluble,  and  more 
effective.  

SCIENTIFIC  INQUIRIES  AS  TO   GUTTA  PERCHA. 
The  Council  of  the  Society  of  Arts  have  appointed  a  Committee  to 
direct  the  institution  of  a  series  of  experiments  on  Gutta  Percha,  and 
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the  causes  of  its  decay,  ita  different  qualities,  adulterations,  and 
other  jwints  of  interest  or  importance  in  regard  to  this  most  useful 
substance.  To  these  ends,  a  series  of  queries  are  to  be  bsued  by  the 
committee  for  circulation  amongst  those  most  likely  to  be  able  to 
aflFord  the  desired  information.  We  would  suggest  that  one  of  the 
series  of  experiments  projected  ought  to  have  for  its  object  the 
artificial  production  of  gutta  percha,  by  chemical  conversion  of  such 
plentiful  substances  as  bitumen  or  asphalte,  resins,  pitch,  and  albu- 
minous substances,  &c.  Chemists,  as  we  have  more  than  once 
pointed  out,  know  well  that  in  certain  experiments  with  bitumen,  a 
substance  has  been  produced  bearing  a  strong  analogy  to  India- 
rubber  ;  and,  when  it  is  considered  that  now  the  very  perfumes  of 
the  finest  flowers  can  be  perfectly  simulated,  or,  in  fact,  artificially 
and  actually  produced,  out  of  such  "villanous  smells"  as  that  of 
coal-tar,  and  even  of  something  worse,  one  cannot  see  why  both  gutta 
percha  and  India-rubber  may  not  be  artificially  produced  from  cheaper 
and  more  abundant  materials,  by  the  protean  transformations  of 
organic  chemistry.  Let  us  not  be  misunderstood  :  we  do  not  mean 
merely  that  some  inferior  or  trashy  substitute  may  l>e  found  or 
manufactured  from  a  mixture  of  other  materials,  but  that  to  ail 
intents  and  purposes  the  very  substances  themselves  may  be  artifi- 
cially produced,  by  chemical  transformation  of  other  organic  mate- 
rials— and  that  bitumen,  for  example,  is  essentially  organic,  just  as 
pitch  is  known  to  be,  there  cannot  be  a  reasonable  doubt ;  but 
whether  it  be  so  or  not,  it  is  a  most  promising  material  for  such  a 
purpose  as  that  suggested. — Builder,  No.  795. 


MANUFACTURE   OF   SAFE   MATCHES. 

Mb.  H.  Hochstaetter  has  patented  certain  improvements  in  the 
manufacture  of  Matches  which  contain  no  poisonous  matter,  and  are 
not  injurious  to  the  workmen  :  they  are  made  by  dipping  the  ends 
in  an  igniting  composition  ma<^le  by  combining  chloride  of  potash, 
ohromate  of  potash,  binoxide  of  lead,  red  sulphate  of  antimony,  or 
sulphur  of  antimony,  or  any  other  metalUc  sulphur,  gum,  or  starch, 
pumice-stone  or  manganese,  flower  of  sulphur,  or  milk  of  sulphur. 
The  addition  of  chlorite  of  lead  causes  the  matches  to  ignite  more 
readily.  

NEW  method  of   road-making. 

The  everlasting  noise  which  is  occasioned  by  the  rugged  material 
of  our  English  roads,  and  the  frequency  of  their  being  under  repair, 
jives  especial  value  to  a  fact  which  we  find  in  the  French  journals. 
A  new  system  of  Road-making  has  just  been  substituted  for  the 
ordinary  roadway  on  a  part  of  the  Place  du  Palais  Royal.  A  quan- 
ity  of  concrete,  about  5  in.  in  thickness,  is  first  spread  out,  and 
on  that  is  applied  a  layer  of  bitumen  reduced  to  powder  and  in  a 
joiling  state.  On  this  latter,  which  is  also  about  5  in.  in  thickness, 
ji  quantity  of  river  sand  is  sifted,  and  then  the  surface  is  pressed  down 
by  a  heavy  cast-iron  roUer,  weighing  about  two  tons.  In  a  few 
liours  after,  the  road  thus  made  may  be  passed  over  by  the  heaviest 
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waggons  without  the  slightest  impression  being  left  by  the  wheels. 
The  same  system  has  been  applied  to  that  part  of  the  Rue  St. 
Honorc  comprised  between  the  Palais  Royal  and  the  Rue  de  Richelieu, 
and  in  the  latter  street  as  far  as  the  end  of  the  Theatre  Frangais. 


OAK   PAPERS. 

Mr.  John  Stather,  of  Hull,  has  produced  Oak  or  "wainscot" 
Papers.  The  grain,  being  printed  from  a  piece  of  the  wood  itself, 
and  thus  being  perfectly  true  to  nature,  far  surpasses  any  pro- 
duced from  blocks  engraved  by  hand.  From  the  same  piece  of  wood, 
the  pattern  can  be  varied  almost  ad  infinitum,  for  by  simply  taking 
off  a  shaving  a  different  design  appears. 

WOOD   EMBOSSING. 

A  NEWLY  invented  process  for  so  softening  Wood  that  it  may  be 
pressed  into  iron  moulds,  and  receive  permanent  and  sharp  impressions 
in  bas-relief,  has,  under  the  name  of  Xyloplasty,  attracted  much  notice 
in  Paris.  The  wood  is  softened  by  steam,  and  imbued  with  certain 
ingredients  which  impart  to  it  sufficient  ductility  to  enable  it  to 
receive  bas-relief  impressions  from  four  to  five  millimetres  in  height. 
— Mechanics'  Magazine,  No.  1834. 

LOFTY   CHIMNEYS. 

The  large  Chimney-stalk  in  connexion  with  the  works  of  Messrs. 
Charles  Tennant  and  Co.  has  for  the  last  eighteen  years — viz. ,  since 
its  erection  in  1841 — enjoyed  the  proud  reputation  of  being  the 
highest  in  the  world,  or  450  feet.  On  the  canal- bank,  at  a  short 
distance  to  the  westward  of  the  said  works,  and  on  the  same  eleva- 
tion, a  new  stalk  is  being  built  at  the  works  of  Mr.  Townsend, 
manufacturing  chemist,  Crawford-street,  Port  Dundas,  and  its  pro- 
jected height  is  460  feet. 

Messrs.  Crossley,  of  Halifax,  have  completed  a  new  chimney  in 
connexion  with  their  works  at  Dean  Clough,  which,  although  placed 
in  a  valley,  has  attained  a  level  with  the  summit  of  Beacon-hill. 
Its  height  is  127  yards  (381  feet),  the  width  at  the  bottom  being 
10  yards.  The  weight  of  brick  and  stone  used  in  the  erection  is 
estimated  at  9685  tons.  

EXPLOSION   OF   gunpowder   BY   IMPACT. 

Captain  Norton  writes  to  the  Mechanics'  Magazine,  No.  1840, 
as  follows: — "In  the  United  Service  Magazine  for  October,  1858, 
p.  277,  is  the  following  passage  : — *  There  is  no  instance  known  of 
common  gunpowder  being  kindled  by  a  blow  from  a  hammer  on  an 
anvU,  or  an  analogous  manner.'  About  four  or  five  years  ago, 
when  in  Dublin,  the  idea  was  floating  iu  my  mind  that  gunpowder 
might  be  ignited  by  being  placed  on  an  anvil  and  struck  with  a 
heavy  hammer.  In  order  to  test  it,  and  set  the  matter  at  rest,  I 
went  to  Mr.  Kennan's  machine  factory,  in  Fishamble-street,  .and 
requested  hira  to  allow  one  of  his  men  to  make  the  experiment ;  he 
kindly  and  promptly  did  so,  placing  himself  about  half  a  drachm  of 
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sporting  powder,  which  he  took  from  a  flask  of  his  own,  on  the 
anvil.  His  man  struck  the  powder  first  with  a  light  hammer,  the 
blow  from  which  did  not  ignite  the  powder  ;  he  then  placed  the  like 
quantity  on  the  anvil,  and  the  man  struck  it  with  a  heavy  hammer, 
when  it  exploded  :  this  was  repeated  three  or  four  times  without 
failure.  I  reported  this  fact  in  some  of  the  papers  at  the  time,  and 
lateh',  when  I  read  the  above  passage  in  the  United  Sen-ice  Maffozine, 
I  was  determined  to  reassure  myself  of  the  truth  of  what  I  had 
asserted  publicly,  and  went  to  the  Bandon  terminus  here  and  re- 
quested Mt.  Barber,  the  sub-engineer,  to  try  the  experiment.  I 
placed,  as  before,  half  a  drachm  of  sporting  powder — it  was  Hall's  rifle 
powder — on  the  anvil :  Mr.  Barber  struck  it  himself  with  a  heavy 
hammer,  when  it  exploded  with  a  shai-p  report.  I  mention  these 
facts,  because  the  idea  that  gunpowder  cannot  be  ignited  by  such 
means,  or  accidental  means  similar  to  it,  being  promulgated  and 
prestiged  through  the  columns  of  the  United  Service  Magazine,  might 
lead  to  the  most  disastrous  consequences,  such  as  the  blowing-up  of 
artificial  firework  storehouses. " 


NEW  PORTCULLIS. 

Some  experiments  have  been  made  by  the  troops  belonging  to  the 
Royal  Engineers,  for  testing  the  strength  of  the  Portcullis  Chain 
Barrier  recently  invented  by  Captain  S.  Westmacott,  R.E.  The 
experiments  came  off  at  Fort  Amherst,  near  the  Belvidere  Battery, 
where  one  of  the  portcullis  bamei-s  had  been  again  erected.  Since 
the  last  experiments  were  undertaken,  some  improvements  have  been 
effected  by  Captain  Westmacott  in  the  invention,  with  the  view  of 
giving  increased  strength  to  the  chain  barrier,  as  it  was  found  on  the 
occasion  of  the  former  experiments  that  the  portcullis  was  destroyed 
in  a  part  where  it  was  considered  the  strain  would  be  least  felt. 
This  defect  in  the  inventioo  having  been  remedied,  it  was  proposed 
to  try  what  effect  a  shell  would  have  in  destroying  the  barrier. 
With  this  view,  an  ordinary  8-inch  shell,  filled  with  about  3  lb.  weight 
•of  gunpowder,  was  suspended  from  one  of  the  rings  of  the  portcullis 
let  down  from  a  groove  in  the  brickwork  of  the  archway  at  Fort 
Amherst.  In  order  to  give  increased  explosive  force  to  the  shell, 
and  also  to  prevent  any  mischief  arising  from  the  pieces  flying  about, 
the  portcullis  was  securely  covered  by  a  double  row  of  planks.  On 
the  shell  being  exploded,  its  effect  on  the  chain  barrier  was  most  com- 
plete ;  a  portion  of  the  barrier,  about  five  feet  square,  being  torn 
away,  and  the  supports  of  the  portcullis  much  damaged.  It  thus 
appears  that  although  Captain  Westmacott' s  invention  is  a  most 
valuable  one,  and  of  suflacient  yielding  force  to  defy  destruction  by 
means  of  the  ordinary  charges  of  gunpowder,  yet  when  a  compara- 
tively small  quantity  is  exploded  in  a  shell,  the  portcullis  may  be 
easily  destroyed. — Times,  May  14,  1853. 


TEEBT  S   BBEECH-LOADIXG   BIFLZD   CABBINE   AND  PISTOL. 

This  weapon  has  been  publicly  tested.     Mr.  Terry,  accompanied 
by  Captain  Tobias,  of  the  German  Legion,  attended  at  the  ground 
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adjoining  Southsea  Castle  with  the  Rifled  Carbine  and  Pifitol  and  200 
rounds  of  ball-cartridge,  soon  after  which  the  General  and  staff  ar- 
rived and  inspected  the  weapons  and  cartridge.  Mr.  Terry  then 
loaded  his  carbine,  an  instrument  only  IS  inches  in  the  barrel,  and 
commenced  firing  at  the  300  yards'  range,  accomplishing  the  firing 
of  ten  pounds  a  minute,  putting  in  a  vast  number  of  centres.  The 
General  was  evidently  pleased,  and  having  minutely  examined  the 
carbine  after  such  rapid  and  effective  discharges,  found  it  to  be  as 
perfect,  and  the  barrel  as  clean,  as  at  the  first  shot.  He  then  took 
the  carbine,  loaded  it,  and  fired  to  satisfy  himself,  and  made  a  centre 
hit.  The  next  trial  was  witli  a  rifled  pistol,  ten  inches  in  the 
barrel,  on  the  same  principle.  The  General  then  desired  Mr.  TeiTV 
to  fire  at  200  yards'  range,  at  which  eveiy  shot  would  have  knocked 
over  a  man  or  horse.  After  this  demonstration  of  the  power  of  car- 
bine and  pistol,  so  gratified  were  the  instructing  officers  of  the  Enfield 
Rifle,  tliat  one  gentleman  requested  that  he  might  fire  the  carbine  at 
1000  yards'  range,  at  tlie  floating  target  off  Southsea  Castle,  and  at 
that  distance  he  actually  hit  the  target  twice  out  of  three  times. 
This  proof  was  conclusive.         

A   NEW   BREECH-LOADING   KIFLE. 

A  NEW  species  of  Ereech-loading  Minie  Rifle  Musket,  an  American 
invention,  has  the  calibre  and  weight  similar  to  the  ordinary  muskets 
at  present  in  use  in  our  service.  No  derangement  of  the  barrel  is 
required  in  loading,  the  cartridge  being  applied  through  the  medium 
of  a  small  piece  of  mechanism,  resembling  a  trap,  over  tlie  lock.  The 
cartridge  bags  are  of  metal,  nicely  fitting  the  chamber,  and  plugged 
with  India-rubber,  the  centre  of  the  plug  containing  the  percussion 
cap  ;  and  the  charge  is  guaranteed  by  the  inventor  to  be  secured  from 
injury  when  exposed  to  any  moisture,  even  under  water.  On  pre- 
paring to  reload,  tlie  action  of  raising  the  small  cover  at  the  breech 
withdraws  the  emjjty  cartridge  case,  which  is  liable  to  the  same 
amount  of  wear  as  the  gun  itself. 

blackett's  patent  inaccessible  lock. 
To  obviate  the  access  of  burglars  and  lockpickers  to  safe-locks, 
either  by  boring  tools,  or  by  pick-locks  or  skeleton  keys,  an  inge- 
nious invention  has  been  patented,  by  means  of  which  any  lock,  and 
we  presume  almost  any  good  iron  safe  of  ordinary  construction,  may 
be  greatly  increased  in  security.  By  this  invention,  the  boring  of 
safe  doors  is  rendered  useless  altogether  to  the  burglar,  while  the 
lock  is  so  placed  as  to  present  a  formidable  obstacle  also  to  the  use  of 
pick-locks.  The  lock,  of  wliatever  kind,  is  affixed  to  the  back  of  the 
safe,  which  is  inserted  usually  into  a  wall,  and  not  to  the  door  at  all, 
and  is  reached  by  the  "key,"  or  ward-traversing  bit,  through  a 
tubular  keyhole  attached  to  a  partition  running  through  the  safe  from 
front  to  back,  and  containing  a  rod  which  acts  the  part  of  a  handle 
to  the  "  key,"  but  never  entirely  quits  the  tubular  keyhole,  although 
it  can  be  drawn  backward  and  forward  for  the  insertion  and  with- 
drawal of  the  "key"  or  bit.     The  keyhole  is  thus  always  occupied 
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by  the  rod,  or  handle,  which  may  be  massive  enough  to  move  the 
stiffest  or  most  ponderous  lock,  such  as  cannot  be  tickled  by  the  usual 
ficker  or  skeleton  key,  even  were  it  introduced.  The  lock  acts  at 
the  back  on  an  apparatus  which  catches  the  safe  door  by  means  of 
tjeth  both  above  and  below,  so  that  the  usual  tactics  of  the  skilled 
lockpicker  and  burglar  appear  to  be  foiled. — Builder. 

ITALIAN  IXFEBXAL   MACHINES. 

The  Machines  used  by  the  Italian  conspirators,  in  their  diabolical 
attempt  upon  the  life  of  the  Emperor  Napoleon  in  1857,  were  con- 
structed as  follows: — Each  consisted  of  a  hollow  iron  cylinder, 
about  -1  inches  long  and  2^  inches  in  diameter,  divided  into  two 
tiansversely,  and  terminated  at  each  end  by  a  hemispherical  cover. 
One  of  these  covers  was  nearly  1  inch  thick,  and  pierced  with 
twenty -five  apertures,  over  which  fulminating  caps  were  placed  on 
the  exterior.  The  other  cover  was  considerably  hghter,  in  order 
tliat  when  the  missile  was  thrown  from  a  window  or  elsewhere,  the 
explosive  end  might  with  certainty  strike  the  earth.  The  cylinder 
and  covers  were  coated  with  bronze-colour  paint,  to  conceal  the 
brightness  of  the  metal.  The  cylinder  was  filled  with  fulminate  of 
mercury,  or  some  explosive  substance  of  equal  intensity,  in  conse- 
quence of  which  the  murderous  manufacturers  had  txiken  great  pre- 
cautions in  charging  them.  Instead  of  screwing  the  two  parts  of 
the  cylinder  together,  which  might  have  been  dangerous,  they  merely 
p.aced  one  part  within  the  other,  and  soldered  round  the  joint  on  the 
oitside.  Othercareful  arrangements  were  also  adopte<l.  The  explo- 
sive force  of  these  terrible  missiles  may  be  conjectured  from  the  fact, 
that  the  fulminating  powder  employed  is  fifty  times  more  powerful  in 
it  J  effects  than  common  gunpowder. — Mechanics'  Magaziiie,l^o.n99. 


LONDON  WATER   SUPPLY. 

Db.  Lankesteb  has  communicated  to  the  Eoyal  Institution  a 
paper  "  On  the  Drinking  Waters  of  the  MetropoUs,"  the  object  of 
the  lecture  being  to  point  out  the  nature  and  extent  of  the  contamina- 
tions of  Water  used  for  the  purpose  of  Drinking  in  London  and  its 
neighbourhood.  Dr.  Lankester  commenced  by  considering  Water  as 
OLe  of  the  great  factors  of  the  organic  kingdom.  Water  is  neces- 
sary to  the  formation  of  the  tissues  of  both  plants  and  animals.  Some 
w:iter-pknts  consist  of  from  90  to  95  per  cent,  of  water ;  whilst 
P -ofessor  Owen  has  estimated  the  solid  matter  of  a  jelly-fish  weigh- 
ing two  pounds,  at  sixteen  grains.  Seventy- eight  parts  in  the 
hi  ndred  of  blood,  and  seventy-two  parts  in  the  hundred  of  muscle, 
AVi  water.  Most  kinds  of  soHd  human  food  contain  more  than 
50  per  cent,  of  water.  The  great  source  of  water  for  organic  life  is  the 
oc  ?an,  which,  being  carried  into  the  atmosphere,  is  condensed,  and 
fails  on  the  earth  in  the  form  of  snow,  rain,  and  dews.  Collecting  on 
th  i  earth,  it  forms  rivers  and  springs,  from  whence  man  draws  his 
su  )plie3  for  drinking  purposes.  All  waters  contain  more  or  less  two 
sets  of  constituents,  inorganic  and  organic.  The  principal  inorganic 
8u  >stances  found  in  the  drinking  waters  of  London  are  as  follows  : — 
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1.  Carbonate  of  Lime,  or  chalk.  This  rendei-s  the  waters  hard,  and  is 
held  in  solution  by  carbonic  acid.  It  can  be  removed  by  the  addition 
•of  lime,  a  process  invented  by  Dr.  Clark,  and  carried  on  most  suc- 
cessfully on  a  large  scale  at  Plumstead.  This  process  not  only 
softens  the  water,  but  carries  down  the  organic  matters.  This  process 
may  be  applied  with  advantage  to  Thames  water.  2.  Sulphate  of 
Lime.  This  salt  is  decomposed  by  organic  matters,  and  gives  off 
sulphuretted  hydrogen.  It  is  a  frequent  cause  of  the  impurity  of 
London  waters.  3.  Chloride  of  Sodium  (common  salt)  exists  in 
small  quantities  in  the  Thames,  but  in  large  quantities  in  the  deep 
and  surface  wells.  In  the  surface  wells  it  is  the  result  of  the  debris 
and  the  refuse  of  houses.  4.  Phoajyhates  and  Silica  exist  in  all  the 
London  waters,  in  small  quantities.  5.  Ammonia  has  also  been 
detected  in  small  quantities  in  the  Thames,  and  in  much  larger 
and  more  appreciable  quantities  in  the  surface  wells.  This  sub- 
stance is  the  result  of  decomposition  of  animal  matter  ;  and  in  the  sur- 
face wells  is  undoubtedly  derived  from  human  excretions.  Tliese 
substances  are  found  in  the  Thames  and  the  surface  wells  of  London. 
It  occurs  as  the  result  of  the  decom]3osition  of  animal  matter.  The 
surface  w^ells  are  from  ten  to  thirty  feet  in  depth,  and  penetrate  only 
the  gravel  lying  above  the  clay,  and  thus  receive  all  the  percolated 
filth  of  the  metropolis.  6.  Nitrates  are  the  result  of  the  oxidation  of 
ammonia,  and  are  found  in  large  quantities  in  some  surface  wells.  In 
one  water,  examined  by  Mr.  Noad,  above  50  gi-ains  in  the  gallon 
were  detected. 

The  organic  matters  were  then  described.  They  are  both  dead  and 
living.  They  are  better  discovered  by  the  microscope  than  by  chemical 
,re-agents.  When  fresh  and  living,  they  are  not  injurious,  but  when  in 
a  decomposing  condition,  they  produce  disease.  Numerous  instances 
were  quoted  where  water  charged  with  organic  impurities  had  produced 
disease.  Waters  charged  with  organic  matter  hav  e  been  shown  by  Noad 
andMedlockto  acton  lead,  and  thus  to  introduce  this  poison  into  the 
system.  Dr.  ISfedlock  believes  that  all  lead  is  taken  up  in  water  by 
the  formation  of  soluble  nity-ites  of  lead.  It  was  shown,  however,  that 
lead  is  dissolved  in  carefully- melted  ice-water  which  contains  no 
organic  impurity,  although  it  is  not  dissolved  in  water  carefully  re- 
distilled in  contact  with  caustic  potash.  The  living  organisms  of 
water  were  shown  to  be  both  plants  and  animals.  Some  plants  and 
animals  live  amongst  decomposing  animal  and  vegetable  matters. 
These  were  shown  to  be  present  both  in  the  Thames  and  surface  well 
waters.  The  eggs  of  higher  forms  of  animals,  some  of  which  are  in- 
habitants of  the  human  body,  are  present  in  those  waters. 

As  a  means  of  purifying  Thames  water,  the  various  methods  of 
filtration  were  examined.  It  was  shown  that  iron  in  contact  with 
water,  according  to  Dr.  Medlock's  experiments,  is  a  great  purifier 
of  water. 

The  following  conclusions  were  arrived  at : — 1.  Uncontaminated 
water  is  necessary  for  the  health  of  man. — 2.  Impure  waters  have 
been  known  to  produce  extensive  disease. — 3.  The  Thames  water  as 
now  supplied  is  iniproved,  but  is  still  impure  from  the  refuse  of 
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lowns  passing  into  it,  and  requires  filtering,  or  what  is  better,  boil- 
ing and  filtering,  before  it  is  used. — 4.  The  surface  -well  waters  of 
London  are  altogether  objectionable,  as  they  give  evidence  of  im- 
])urity  in  containing — 1st,  Carbonic  acid  in  large  quantities  ;  2nd, 
Chloride  of  sodium  ;  3rd,  Ammonia ;  4th,  Nitrates  ;  5th,  Living 
and  dead  organic  matter. — 5.  Artesian  or  deep  well  waters  are  gene- 
rally free  from  organic  matters. — 6.  The  chalk  in  the  neighbourhood 
of  London  contains  less  saline  matter  than  the  deep  wells  directly 
imder  London. — 7.  Storing  waters  in  lead  cisterns  is  objectionable, 
as  all  natural  waters  are  found  occasionally  to  act  on  lead. 

The  composition  of  the  Water  supplied  by  eight  of  the  Water 
Companies  in  the  metropolis  has  been  determined  for  the  month  of 
April,  1858,  by  Dr.  Robert  Dundas  ITiomson,  F.R.S.,  of  St. 
Thomas's  Hospital,  and  is  represented  in  the  subsequent  detail.  It 
is  proper  to  mention,  that  the  water  containing  the  largest  amount  of 
impurity  happened  to  be  taken  after  a  fall  of  rain,  when  a  distinct 
alteration  in  the  composition  of  water  derived  from  the  surface  drain- 
age of  an  agricultural  country  can  usually  be  detected.  In  this 
detail  1°  (one  degree)  of  impurity  is  equivalent  to  one  grain  of 
foreign  matter  present  dissolved  in  the  water  per  gallon.  For  the 
scale  of  comparison,  water  about  to  be  supplied  to  Glasgow  from 
Loch  Katrine,  and  water  supplied  to  Aberdeen  from  the  Dee,  are 
introduced : — 

Total  Organic 

Companies.  Impurity.  Imparity. 

Grs.  or  ieg.  Grs.  or  De?. 

Distilled  "Water 00  — 

Loch  Katrine 2-15  0-80 

Aberdeen  Water 40  1'75 

East  London 1709  0-96 

New  Eiver 1748  1-6S 

Kent 27-29  3o2 

Sonthwark 1780  1-08 

Lambeth       2160  252 

Chelsea 1900  ISO 

West  Middlesex 19-92  1-96 

Grand  Jmietion 20-12  1-72 

All  the  specimens  were  derived  from  the  main  pipes,  with  the 
exception  of  that  of  the  New  River,  which  was  taken  from  a  private 
tj.p  in  King  William- street.  City,  and  the  Kent  Company's  sample, 
which  was  obtained  from  a  house  in  Meeting-house-lane,  Peckham. 


PATENT   APPAEATCS   FOR   DISTILLING   SEA  WATEK. 

Mr.  W.  H.  Gravelet,  of  Upper  East  Smithfield,  is  introducing 
ectensively  into  the  ships  of  the  merchant  navy  an  improved 
Apparatus  for  Distilling  Sea  Water,  to  supply  the  ships'  companies. 
The  apparatus  is  divided  into  two  parts,  one  being  a  boiler  and  the 
other  a  purifier  or  condenser,  which,  for  convenience  sake,  fits  over 
tl  e  boiler.  He  forms  the  surface  of  the  bottom  of  the  boiler  corru- 
gated in  order  to  obtain  as  extended  a  heating  surface  as  may  be, 
aiid  cases  and  packs  the  sides,  or  parts  of  the  sides,  to  prevent  loss 
ol  heat.  In  the  top  of  the  boiler  is  an  aperture,  and  a  pipe  or  tube 
cj  tending  to  near  the  top  of  the  condenser  fits  over  or  into  it.     Out- 
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side  of  this  pipe  he  fixes  another  pipe,  and  thus  forms  an  air  space 
all  round  the  pipe,  which  rises  up  and  forms  a  continuation  from  the 
aperture  in  the  boiler.  The  condenser  is  made  of  a  dome  shape, 
and  is  itself  divided  into  two  main  compartments.  Into  one  the 
salt  or  other  water  to  be  purified  enters,  and  into  the  other  the 
steam  from  the  water  in  the  boiler  rises  and  becomes  condensed  by 
passing  down  through  pipes  fixed  in  the  inner  compartment  con- 
taining the  water  to  be  purified.  A  pipe  leads  from  the  water 
supply  chamber  in  the  upper  vessel  into  the  boiler,  and  this  and  the 
boiler  are  fitted  with  suitable  cocks.  The  steam,  after  being  con- 
densed, passes  off  through  an  outlet  pipe  into  a  filter,  from  whence 
it  is  to  be  drawn  for  use.  For  details,  see  Mechxtnics'  Mafjazine, 
No.  1833,  

SOUTH   STAFFORDSHIRE   WATER-WORKS. 

The  works  at  Walsall  and  Lichfield  have  been  inaugurated  by 
Lord  Ward.  At  the  Pleck,  reached  from  the  Walsall  station,  an 
extensive  open  reservoir,  covering  six  acres  of  land,  twenty-one  feet 
deep,  and  calculated  to  hold  thirty  millions  of  gallons  of  water,  has 
been  constructed.  The  reservoir,  which  is  situated  on  the  top  of 
the  Moat  Hill,  is  almost  circular  in  form,  and  is  surrounded  by  'x 
wide  footpath  ;  it  has  occupied  about  two  years  in  formation,  and 
its  cost  is  about  SOOOZ.  At  Sandyfield,  on  the  way  to  Lichfield,  the 
pumping  engines  are  erected.  They  are  placed  in  a  building  erected 
by  Messrs.  Branson  and  Gwyther,  of  Birmingham,  and  are  two  in 
number,  of  150-horse  power  each,  manufactured  by  Messrs.  James 
Watt  and  Co.,  of  Birmingham,  at  a  cost  of  20,000Z.  The  reservoir  at 
Lichfield  is  of  enormous  extent,  occupying  fifteen  acres,  and  being 
capable  of  storing  fifty  millions  of  gallons  of  water,  at  a  cost  of 
15,000^.  in  construction.  The  districts  to  be  supplied  are  those  of 
Walsall,  W^ednesbury,  West  Bromwich,  and  Dudley.  The  length 
of  the  cast-iron  main  between  the  engines  at  Lichfield  and  the  town 
of  Wednesbury  is  about  12.^  miles.  The  branch  of  the  Walsall  re- 
servoir is  about  half  a  mile,  and  to  Wednesbury  reservoir  about  the 
same,  making  a  total  length  of  13^  miles.  This  has  been  laid 
by  Messrs.  Cochrane,  of  Woodside  Iron  Works,  Dudley.  The  first 
five  miles  of  pipes  are  2  feet  diameter,  eight  miles  are  22  inches, 
and  half  a  mile  is  18  inches  in  diameter.  About  7000  of  these 
pipes  have  already  been  pumped  through,  and  only  two  defective 
ones  had  to  be  replaced.  The  weight  of  main  laid  is  upwards  of 
7000  tons,  and  when  the  branch  mains  to  West  Bromwich  and 
Dudley  are  completed,  the  total  length  of  main  will  be  about  twenty- 
five  miles  ;  through  the  whole  of  which  the  engines  at  Lichfield 
will  pump  the  water,  which  is  mainly  derived  from  a  tunnel  of  more 
than  a  mile  in  length,  driven  through  sandstone  rock  teeming  with 
water,  and  from  shafts  and  borings  sunk  in  the  tunnel,  as  well  as 
from  surface  drainage  of  soft  water.  The  reservoirs  in  all  hold  about 
90,000,000  gallons.  The  present  works  are  capable  of  distributing 
2,400,000  gallons  daily,  and  double  that  supply  can  be  had  if  required. 
At  the  lowest  rates  known,  the  revenue  from  the  present  plant,  if  all 
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ihe  water  is  sold,  will  realize  20,000Z.  per  annum  ;  and  at  that  rate 
the  cost  to  the  humblest  cottage  will  only  be  one  farthing  for  a 
larrel  of  water  containing  thirty-six  gallons.  Mr.  R.  M 'Clean  is 
the  engineer. — Builder,  No.  823. 


ORGAX   BLOWX    BY   WATEK-POWEK. 

Ix  the  Tear-Book  of  Facts,  1858,  p.  70,  we  described  this  novel 
application  of  water-power  to  the  Organ  of  East  Parade  Chapel, 
Leeds.  The  invention  has  been  extended  to  the  organ  of  Carlisle 
cathedral,  by  Mr.  Henry  Willis,  the  patentee  of  the  engine.  The 
water  is  collected  in  two  cisterns  or  tanks,  placed  in  the  roof  over  the 
south  aisle,  and  is  drawn  from  the  reservoir  supplying  the  town. 
From  these  cisterns  the  water  passes  down  a  pipe  into  two  cylinders, 
like  those  of  a  steam-engine,  standing  in  a  hole  apparently  dug  to 
obtain  a  greater  fall  of  the  water.  Exactly  over  these  cylinders  are 
two  feeders,  made  like  the  reservoirs  of  the  organ  bellows,  each 
having  a  diaphr^m  or  middle  leaf  which  is  moved  up  and  down  by 
means  of  the  pistons.  Attached  to  these  leaves  are  two  rods  which 
pass  down  to  two  beautifully  made  and  very  large  cocks.  The  reci- 
procating motion  is  attained  by  one  cylinder  operating  upon  the  cock 
of  the  other,  and  the  blast  of  air  attained  by  these  feeders  is  con- 
tinuous, but  varied  by  a  steam  equilibrium  throttle  valve,  which  the 
reservoir  of  the  bellows  closes  as  it  becomes  thoroughly  inflated. 
The  engine  is  under  the  immediate  control  of  the  organist,  by  suit- 
able gearing  leading  to  valves  in  the  cistern. 


MIXING   EXTERPKISE. 

The  deepest  Coalpit  in  Great  Britain,  and  probably  in  the  world, 
has  after  nearly  twelve  years'  labour,  during  which  some  important 
Eiining  problems  have  been  solved,  been  completed,  and  opened  at 
Iiunkinfield,  Cheshire.  The  shaft  of  this  extraordinary  pit  is  6864 
yards  deep,  and  the  sinking  of  it  has  cost  nearly  100,000^.  The 
undertaking  was  commenced  in  1847  by  Mr.  Francis  Dunkinfield 
r  aimer  Astley,  of  Tilefoot,  Cmnberland,  who  is  lord  of  the  manor  of 
I'unkinfield,  a  township  of  1263  acres  in  extent,  and  containing  valu- 
able beds  of  coal.  BySeptember,  1848,  theshaftof  thepithadbeensunk 
220  yards,  when  the  works  were  stopped  by  the  tapping  of  a  copious 
S])ring  of  water,  which  rendered  it  necessary  to  put  in  pumps  and 
drive  a  tunnel  SO  yards  long.  In  about  fourteen  months  this  work 
was  completed,  and  43  yards  added  to  the  depth  of  the  pit.  Shortly 
alterwards  another  spring  was  encountered,  which  stopped  the  works 
tliree  months.  At  the  end  of  five  years  from  the  commencement,  a 
d.:pth  of  476  yards  had  been  attained,  the  last  163  yards  having 
o<  cupied  twenty-nine  months,  in  consequence  of  the  diflBculties  which 
hiid  to  be  overcome,  the  rock  pierced  through  being  very  hard,  and 
another  tunnel  400  yards  long  having  had  to  be  made.  At  this 
point  the  sinking  of  the  shaft  was  suspended  for  a  time,  and  the 
mine  was  worked  for  coal ;  but  in  1857  it  was  determined  to  sink 
tie  shaft  to  the  Black-mine,  a  further  depth  of  216^  yards.  Opera- 
tions proceeded  steadily  in  the  face  of  many  difficulties  and  dis- 
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couraging  predictions  ;  but  tlie  enterprise  was  successfullycompleted 
last  week  by  the  workmen  winning  the  Black-mine,  a  fine  seam  of 
coal  4  ft.  8iin.  thick,  and  calculated  to  last  thirty  years,  at  500  tons 
per  day.  In  sinking  the  shaft,  twenty-two  workable  seams  of  coal 
were  passed  through,  as  well  as  eight  other  seams,  varying  from  1 
to  6  feet  thick,  and  in  the  aggregate  105  feet  in  thickness.  The  shaft 
is  generally  12  ft.  6  in.  in  diameter,  but  near  the  bottom  it  expands 
to  a  diameter  of  19  ft.  2  in.  It  is  lined  with  bricks  9  inches  thick, 
with  strong  rings  of  stone  at  intervals  of  8  yards.  At  the  bottom  of 
the  shaft  is  an  incline  nearly  half  a  mile  long.  The  pit  is  fitted  with 
very  powerful  machinery.  Another  shaft  of  the  same  depth  is  sunk 
as  an  air  draught, — Times,  July  1,  1858. 

3IINERS   AND   WASTE   OF   LIFE, 

A  liECENT  Parliamentary  Paper  shows  that  there  are  no  fewer  than 
230,000  persons  employed  in  the  Coal  Mines  of  Great  Britain.  A 
marked  improvement  has  taken  place  in  the  manners  and  extent  of 
knowledge  of  this  useful  body  of  workers,  and  it  is  gratifying  to  learn 
that  in  the  AVakefield  and  Methley  district  a  combination  of  the  men 
has  been  made  for  the  purpose  of  raising  funds  for  investment  in 
coal  mines  and  other  safe  ventures,  the  proceeds  of  which  are  to 
provide  for  sickness,  and  such  other  ills,  to  which  this  class  of  men 
are  more  liable  than  some  others.  The  necessity  of  means  of  relief 
in  case  of  sickness  or  violent  death  is  shown  by  the  following  figures  : 
—In  1851,  the  number  of  Hves  lost  was  984 ;  in  1852,  986  ;  in 
1853,  957  ;  in  1854,  1045 ;  in  1855,  963 ;  in  1856,  1027  ;  in  1857, 
1119.     Seven  thousand  and  eighty  lives  lost  in  seven  years. 

It  is  noticeable  that  no  class  of  men  have  so  often  diflfered  with 
their  employers  on  the  matter  of  wages  as  the  coal-miners  of  Northum- 
berland and  Durham,  and  it  is  feared  that  these  have  not  been  for 
the  benefit  of  the  workers.  The  men,  however,  say  that  the  colliery 
proprietors  themselves  set  the  example  of  combination  by  forming  a 
sort  of  corporation  to  limit  the  quantity  of  coal  wrought  in  certain 
districts.  The  duration  of  the  lives  of  the  pitmen  is  short,  and  the 
great  pei--centage  of  what  are  called  accidental  deaths  shows  the 
necessity  of  provision  for  families  ;  while  it  is  stated  that  at  the  pre- 
sent time  those  who  work  in  the  deep  darkness  of  the  mines,  in  an 
unwholesome  atmosphere,  are  paid  for  all  this  risk  of  life  at  the  rate 
of  3s.  6d.  per  day  during  six  days  in  the  week.  This  seems  a  small 
payment  for  the  amount  of  skill  which  is  required,  and  the  danger. 
It  is,  however,  clear  that  in  this  description  of  labour,  as  in  others, 
the  rate  of  wages  will  be  regulated  by  the  proportion  supply  bears  to 
the  demand. 

The  number  of  accidental  deaths  is  a  matter  for  tlie  serious  con- 
sideration of  all ;  and  it  has  been  hinted  to  us  that  if  the  lives  lost 
in  the  coal-pits  were  charged  to  the  owners  in  the  same  way  that 
accidents  are  laid  to  the  charge  of  railway  companies,  instead  of  the 
thousand  lives  lost  each  year  in  the  coal  mines,  we  should  have  but 
a  tithe  of  the  number  of  deatlis. — Builder,  No,  823. 
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COAL   TRADE   OF   THE   UJTITED   KINGDOM. 


No.  of 
Collieries. 

Tons  of  Coal 

raised. 

Iijrham  and  Northumberland    .         .    .         .... 

26S 

■28 

3ri 

IW 
16 
14 
563 
359 
31 
£5 

9e 

84 
325 
425 

70 

lo,S26,525 

942,0l!{ 

Yorkshire .         

S,575,«0 

Derbyshire  and  Xottinshamshire 

T.'arwickshire    .    .    ." 

3,6S7,442 

Leicestershire 

Staffordshire  and  Worcestershire 

Lancashire 

69S,750 
7,164,625 
8,565,500 

Cheshire 

750,500 

Shropshire 

750,000 

Gloucestershire,  Somersetshire,  and  Devonshire  .    .    . 
jSorth  Wales 

1,225,000 
1      1,046  500 

7,132,304 

Scotland    ...              

!     8,211,473 

teland 

120  630 

2095 

65,394,707 

3IACHIXEKY   FOB   THE   MIXES   OF   CORNWALL. 

In  the  discussion  which  followed  the  reading  to  the  Institution  of 
Civil  Engineers  of  a  paper  by  3Ir.  Henderson,  "  On  the  Methods 
gjnerally  employed  in  Cornwall,  in  dressing  Tin  and  Copper  Ores," 
ailusion  was  made  to  Oxland's  process  for  removing  wolfram  from 
tin,  as  practised  at  the  Drake  Walls  Tin  Mine.  The  tin- stuff  being 
rfasted  with  soila,  the  wolfram  combines  with  it,  and  forms  tung- 
state  of  soda,  which  being  soluble  in  water,  can  easily  be  removed. 
This  is  important,  as  it  appears  probable  that  tungsten  will  be,  by 
Jacob's  process,  rendered  available  in  the  manufacture  of  steel,  and 
will  be  used  in  the  arts  generally. 

The  universal  feeling  among  the  better  informed  "  dressing  cap- 
tr  ins"  in  Cornwall  is,  that  the  present  methods  of  dressing  ores,  re- 
quiring a  large  proportion  of  manual  labour,  are  a  reflection  on  the 
Kechanicar  progress  of  the  age.  Mr.  Herbert  Mackworths  machine 
fcr  washing  coal,  by  a  slow,  continuously  ascending  current  of  water 
(cf  which  six  specimens  have  been  at  work  since  ilay,  1S57),  is  said 
tc  be  almost  automatic.  The  difference  in  the  specific  gravity  of 
aiale  and  coal  being  as  2-6  to  IS,  there  will  e\-idently  be  less  diffi- 
culty in  separating  the  ordinary  minerals  of  Cornwall,  and  experi- 
ments on  a  small  scale  promise  successful  results. 

The  deficiencies  of  the  present  processes  in  Cornwall  are  admitted, 
aiid  it  is  suggested  that  the  great  point  is  to  continue  the  crushed 
and  triturated  stuff  from  the  stamps  in  constant  progress  onwards, 
tl  rough  all  its  stages,  so  that  the  mass  shall  not  be  allowed  to  come 
tc  rest ;  this,  it  is  urged,  is  very  practicable,  wherever  there  are 
cc  pious  supplies  of  water,  and  the  machinery  is  improved  with  that 
ol  ject  in  view.  Upon  this  principle  the  success  of  the  coal-washing 
m  ichine  is  based.  Great  improvements  have  been  introduced  into 
tL  3  machines  in  the  Austrian  mines,  and  very  successful  results  have 
been  obtained.     It  was  shown,  that  it  is  not  desirable  to  reduce 
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some  ores  to  too  fine  a  powder  ;  this  error  has  been  committed  in 
some  of  the  gold-crushing  mills,  and  to  this  must,  in  some  degree,  be 
attributed  the  failures  that  occurred  during  the  gold  mania. 

It  is  practicable  to  extract  with  profit  minute  fractions  of  gold 
from  a  poor  matrix.  A  mine  in  Hungary  was  instanced,  whence, 
from  a  depth  of  200  fathoms,  the  gold  matrix  is  raised,  and  so  skil- 
fully manipulated  as  to  work  at  a  profit,  although  only  producing 
one-tenth  of  an  ounce  of  gold  from  a  ton  of  the  matrix. 


COPPER    SMELTING. 

Mk.  Hyde  Clarke  has  read  to  the  Society  of  Arts,  a  comprehen- 
sive paper  of  great  practical  value  on  the  manufacture  and  extent  of 
this  important  branch  of  British  art  and  commerce.  Mr.  Clarke 
pointed  out  that  Copper  Smelting  is  of  importance  in  England,  not 
only  because  we  smelt  our  ores,  but  because  we  have  also  a  large 
business  in  smelting  foreign  ores  and  refining  foreign  copper. 
Although  English  copper  mines  do  not  produce  very  rich  ores,  they 
yield  such  as  can  be  easily  smelted,  and  the  advantage  of  cheap 
fuel  enables  us  to  undertake  the  smelting  of  the  rich  ores  of  other 
countries  on  better  terms  than  they  can  themselves.  It  is  farther  to 
be  noticed  that  France,  Belgium,  and  Holland  are  almost  destitute 
of  copper  ndnes  ;  so  that  the  English  have  an  opening  there  for 
manufactured  copper,  and  can  compete  in  Central  Europe  with  the 
"Russian  copper.  Mr.  Clarke  stated  it  as  his  opinion,  however,  that 
with  all  these  advantages  it  is  still  to  be  questioned  whether  the 
English  copper  trade  has  reached  its  height  or  is  free  from  vicissi- 
tudes. He  thought  the  practice  of  smelting  by  coal  in  reverberatory 
furnaces  not  the  most  economical  method.  Moreover,  it  is  quite  pos- 
sible, looking  to  the  effective  establishment  of  copper  smelting  in 
Chili,  the  United  States,  and  Australia,  to  the  abundant  supply  of 
rich  copper  ores  abroad,  and  the  importation  of  very  cheap  iron,  that 
copper  might  be  reduced  in  price,  and  the  working  of  the  Cornish 
mines  be  threatened  ;  but,  on  the  other  hand,  if  processes  were 
adopted  for  the  more  economical  reduction  of  copper,  ores  of  lower 
produce  could  then  be  brought  to  market.  At  present,  copper  smelt- 
ing is  a  routine  work,  followed  out  as  a  :nechanical  practice  rather 
than  as  a  scientific  operation ;  but  it  is  continually  undergoing 
modifications.  The  copper  smelting  trade  began  in  Cornwall,  and 
was  thence  removed  to  South  Wales,  which  until  lately  remained 
its  sole  seat,  as  it  was  its  chief  seat ;  but  Liverpool,  having  a  great 
import  of  foreign  and  colonial  copper  ores  and  bar  copper,  has 
favoured  the  establishment  of  smelting  works  on  the  Mersey,  and 
now  has  a  copper  market  which  is  yearly  growing  into  importance. 
The  author  proceeded  to  give  a  detailed  account  of  the  various  pro- 
cesses employed  in  the  treatment  of  copper  ores.  The  first  process 
is  called  sampling,  and  consists  in  separating  the  various  qualities  of 
ore,  which  are  then  dried,  and,  if  consisting  of  sulphurets,  are  cal- 
cined, to  get  rid  of  some  of  the  superfluous  sulphur.  The  ore  is 
then  placed  in  the  reverberatory  furnace,  the  construction  and  manage- 
ment of  which  the  author  described  in  considerable  detail.     The 
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coarse  metal  produced  by  the  last- mentioned  process  requires  further 
calcining,  and  for  this  purpose  an  arrangement,  suggest«id  by  Napier, 
and  further  improved  by  ^Ir.  Alfred  Trueman,  is  employed.  This 
calcined  coarse  metal  is  then  melt«d,  the  result  being  the  production 
of  blue  or  fine  metal,  and  sharp  slag.  The  fine  metal  is  then  roasted, 
frequently  twice,  and  afterwards  placed  iu  tlie  refining  furnace,  and 
finaily  cast  into  ingots,  tiles,  or  wire  bars,  according  to  the  demand. 

STBEJfGTH   OF   ALLOYS   OP  XICKEL   AM)  IKOX. 

Me.  "W.  Faibb.\ikx  has  read  to  the  Manchester  Society,  a 
paper  on  "Experiments  to  determine  the  Strength  of  some  Alloys 
of  Nickel  and  Iron,  similar  in  composition  to  Meteoric  Iron."  The 
object  of  the  experiments  in  this  paper  was  to  ascertain  whether 
an  infusion  of  nickel,  in  a  given  proportion,  would  increase  the 
tenacity  of  cast-iron,  as  originally  imagined  from  the  analysis  of 
meteoric  iron,  found  to  contain  2i  per  cent,  of  nickel.  Contrary 
to  expectation,  the  cast-iron,  when  mixed  with  the  precise  quantity 
{•f  nickel  indicated  by  the  analysis  of  meteoric  iron,  lost  consider- 
ably in  point  of  strength,  instead  of  gaining  by  it.  Hopes  were  en- 
tertained that  increased  toughness  and  ductility  would  be  the  result 
cf  the  mi.xture  ;  but  the  experiments  which  follow  clearly  show  that 
there  is  a  diminution  in  place  of  an  increase  of  strength. 

This  improvement  has  reference,  independent  of  other  objects, 
to  increased  tenacity  iu  the  metal  employed  for  the  casting  of  mortars 
and  heavy  ordnance.  During  the  last  two  years  innumerable  teats 
and  experiments  have  been  made  for  this  purpose,  with  more  or  less 
success  ;  but  the  ultimate  result  appears  to  be,  in  the  opinion  of  the 
author  and  others,  that  for  the  casting,  or  rather  the  constructicai  of 
heavy  artillery,  there  is  no  metal  so  well  calculated  to  resist  the 
action  of  gunpowder  as  a  perfectly  homogeneous  mass  of  the  best  and 
furest  cast  iron  vvhen  freed  from  sulphur  and  phosphorus. 

In  the  discussion  which  followed  the  reading  of  the  paper,  Mr. 
Calvert  said  that  it  was  highly  probable  that  nickel  caused  the  in- 
creased brittieness  of  cast-iron,  just  as  carbon,  phosphorus,  aiid  sul- 
phur, but  that  the  result  with  malleable  iron  might  probably  be  very 
different :  and  as  meteoric  iron  is  malleable,  the  trial  could  only  be 
c  implete  when  soft  iron  and  nickel  were  united  ;  nevertheless,  these 
esperimeuts,  as  far  as  cast-iron  is  concerned,  were  decidedly  new 
a  ad  of  great  value.  

EOWELLS   HOMOGEXEOUS  METAL. 

Mr.  Howell  has  exhibited  to  the  Society  of  Arts,  a  specimen  of 
his  Homogeneous  Metal,  which,  he  states,  is  perfectly  malleable,  and 
possesses  all  the  strength  of  fused  metal,  but  is  free  from  lamination, 
a  id  combines  perfect  ductility  with  the  greatest  tensile  strength.  This 
is  a  malleable  iron,  fused  in  pots,  and  melted  in  masses  suflBciently 
h  rge  for  the  manufacture  of  blocks  and  sheets  from  one  ton  to  ten 
Uns  each  in  weight,  and  these  are  in  all  respects  as  sound  and  as 
Tt  gular  as  the  specimen  he  now  exhibited.  The  tensile  strength  of 
this  metal  is  to  be  depended  upon  up  to  fifty  tons  per  square  inch, 
and  when  punched  there  is  no  Uability  to  shatter.     It  is  in  fact  cast 
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steel,  but  without  its  brittleness.  It  is  pure  iron  as  nearly  as  it  can 
be  made,  means  being  employed  to  free  it  from  the  impurities  which 
were  known  to  exist  in  bar  iron.  Mr.  Howell  mentioned  several 
of  the  uses  to  which  this  homogeneous  metal  has  been  applied  ; 
amongst  others,  for  multitubular  boilers,  coupling  chains,  &c.  The 
little  steam- vessel  taken  out  with  the  Expedition  of  Dr.  Livingstone 
is  constructed  of  this  material,  the  plates  being  only  one-tenth  of 
an  inch  in  thickness,  and  these  are  found  to  be  stronger  than  the 
ordinary  one- eighth  plates  used  in  ship-building.  In  reply  to  an 
inquiry,  Mr.  Howell  added  that  the  cost  of  this  metal  is  501.  per  ton, 
but,  from  so  much  less  weight  being  necessary,  the  expense  is  not 
much  greater  than  that  of  the  ordinary  plates. 

IMPROVEMENTS   IN   THE   MANUFACTUKE   OF   STEEL. 

We  have  recently  received  from  our  Correspondent  in  New  York 
a  letter  stating  that  the  Damascus  Steel  and  Iron  Company,  of  that 
city,  were  producing  steel  of  every  description  and  quality  at  prices 
very  much  below  the  current  prices  of  the  English  and  American 
markets.  We  have  now  before  us  a  document  emanating  from  the 
Company,  in  which  they  state  that  they  are  enabled  to  make  cast 
steel  of  the  very  best  qualities,  in  any  quantity,  and  invariably  uni- 
form in  every  respect.  The  following  extract  from  the  document 
sets  forth  their  objects  and  professions  as  far  as  they  have  seen  fit  to 
publish  them : — 

By  the  old  process,  from  fifteen  to  twenty  days'  time  is  required  to  convert  iron 
into  steel ;  and  whether  the  steel  produced  be  good  or  bad,  depends  more  on  the 
experience  of  the  master  and  the  practical  skill  of  the  workman,  than  on  any  well- 
defined  laws  of  science.  The  steel  maker  has,  in  the  first  place,  to  possess  a  very 
intimate  knowledge  of  the  exact  intrinsic  qualities  of  the  iron  he  uses;  he  has  to 
secure  as  complete  and  as  equal  a  degree  of  carbonization  as  possible ;  he  has  to 
know  that  the  steel  he  makes  is  equal  in  hardness,  in  which,  without  much  prac- 
tice, he  may  very  easily  be  deceived ;  and  finally,  after  all,  he  must  examine  its 
fracture  by  breaking  off  the  end  of  each  ingot,  and  then  trust  to  his  judgment  to 
come  to  a  conclusion  whether  or  not  proper  care  has  been  taken.  It  is  owing  to 
the  absolute  necessity  for  the  constant  exercise  of  all  these  requisites,  that  not 
unfrequently  we  find  steel,  from  even  the  very  best  makers,  not  give  satisfaction; 
and  in  all  such  cases,  disappointments  and  losses  of  course  ensue. 

Besides  all  the  knowledge  and  care  we  have  spoken  of,  the  duties  of  a  steel 
maker  go  yet  a  good  deal  further ;  he  must  adapt  the  capabilities  of  his  steel  to 
the  wants  and  requirements  of  the  consumer.  There  are  a  vast  variety  of  defects 
in  steel  as  usually  manufactured,  but  there  are  a  far  greater  number  of  instances 
in  which  steel  is  not  adapted  for  the  manufacture  of  the  article  for  which  it  was 
expressly  made.  Cast  steel  may  be  manufactincd  for  planing,  boring,  or  turning 
tools;  its  defects  may  be,  that  the  tools  whenmadecrackintheprocessof  hardenuig, 
or  that  the  tool  while  exceedingly  strong  in  one  part,  will  be  found  in  another  part 
utterly  worthless;  A  vast  number  and  variety  of  other  instances  might  also  be 
cited,  where  cast  steel  is  manufactured,  even  by  skilful  persons,  and  for  want  of  a 
proper  knowledge  of  the  treatment  the  steel  will  receive  after  it  leaves  his  control, 
it  is  found  more  or  less  unsuitable.  The  steel  maker  then,  being  required  not  only 
to  attend  to  the  intrinsic  qualities  of  his  steel,  but  also  to  trust  to  his  judgment 
on  so  many  points,  particularly  as  regards  the  degree  of  hardness  and  tenacity 
which  it  should  possess,  so  as  to  adapt  it  to  the  peculiar  reqmsites  of  its  employ- 
ment, it  is  very  evident  that  any  system  whereby  some  share  of  this  responsibility 
might  be  transferred  from  the  domain  of  chance  and  hap-hazard,  to  that  of  science, 
would  be  most  desirable.  This  change  is  precisely  what  is  effected  by  the  new 
process  of  steel  manufacturing,  as  successfully  carried  out  by  the  Damascus  Steel 
and  Iron  Company. 
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Under  this  process,  although  skill  aiid  practical  experience  in  the  workmen  are 
always  important  qualifications,  and  will  continue  so  to  be  under  any  system,  yet 
all  the  essential  processes  and  manipulations  whereby  any  required  "quality  or 
temper  of  steel  is  designed  to  be  produced,  are  taken  out  of  his  hands ;  and  with 
them,  all  the  risks  of  any  failure  in  the  results  that  might  otherwise  arise  from 
either  ignorance  or  carelessness.  The  new  process  combines,  in  one  operation,  the 
thorough  refining  of  the  iron,  and  the  imparting  to  it  just  the  proportion  of 
carbon  required  for  any  particular  quality  of  steel.  It  will  thus  be  seen  that  it 
surpasses  the  old,  tedious,  and  expensive  '  cementation  process,'  with  aU  its  vexa- 
tions  and  uncertain  results.  The  efficiency  of  the  refining  flux  which  is  added  to 
the  metal,  is  suiRciently  proved  by  the  change  that  takes  place  in  the  iron  when 
the  carboniziug  ingredients  are  altogether  omitted.  This  change  is  manifested 
by  a  great  increase  in  strength  and  tenacity,  such  as  is  unapproached  by  iron 
treated  in  any  other  way. 

This  truly  scientific  and  simple  process  is  all  that  has  to  be  gone  through  in 
converting  the  iron  bar  into  the  steel  ingot.  The  after-manipulations  of  reheat- 
ing, hammering,  &c.  &c.,  are,  of  course,  conducted  in  the  usual  way.  It  will  thus 
be  seen,  that  it  is  on  the  proper  understanding  of  his  business  by  the  manager, 
and  on  that  alone,  the  success  of  the  whole  manufacture  hangs ;  and  that  it  is  not, 
as  by  the  old  process,  left  to  the  judgment  of  persons  who  may  at  any  time  ruin 
all,  either  by  negligence,  ignorance,  or  wilfulness.  One  of  the  main  features  to 
which  it  is  especially  designed  to  call  attention,  is  that  the  quality  of  the  steel  to 
be  produced  is  IcnoicH  to  a  certainty  before  the  crucible  is  put  into  the  furnace,  and 
not,  as  in  the  old  process,  left  to  be  giiesned  at  by  breaking  off  the  end  of  the  ingot 
when  east.  This,  it  is  believed,  must  commend  "the  Damascus  Company's  product 
to  every  user  of  an  article  like  steel,  which,  to  be  of  any  value  at  all,  is  required  to 
be  of  exactly  uniform  quality. 

We  quote  the  above  from  the  Mechanics'  Magazine,  No.  1840. 
The  Editor  adds  :  The  testimonials  received  are  strongly  in  favour  of 
the  Company's  steel.  From  the  patentee  we  learn  that  sal  ammoniac 
and  cyanogen  are  the  principal  materials  used  in  this  process,  which, 
if  the  results  promised  by  it  are  attained,  will,  to  a  great  extent, 
revolutionize  the  steel  trade.     

BESSEMER' S   IRON   AXD    STEEL   PROCESSES. 

Me.  Bessemer' s  Process  does  not  seem  to  have  become  quite  a 
dead  letter.  It  is  understood  that  the  manufacture  of  Iron  and  Steel 
is  being  now  successfully  carried  on  in  Sweden  upon  the  above 
lystem  ;  and  iMessrs.  Bessemer  and  Co.  are  engaged  experimentally 
in  Sheffield  in  the  production  of  steel  by  their  new  process. 

From  a  letter  in  the  Daily  News,  written  by  a  Swedish  ironmaster, 
Mr.  G.  F.  Goransson,  it  appears  that  the  Bessemer  process  of  con- 
verting molten  pig  iron  into  steel  without  additional  fuel,  and  in  a 
::ew  minutes,  by  the  infusion  of  an  air  blast,  has,  after  various  costly 
::ailures,  been  successfully  put  into  practice  on  the  great  scale  in 
Sweden,  and  precisely  as  Mr.  Bessemer  proposed  or  instructed. 
Mr.  Goransson,  when  the  news  "  spread  like  a  huge  wave  over  the 
ivhole  Continent  of  Europe,"  hurried  over  to  England,  witnessed 
Mr.  Bessemer's  experimental  exhibition  at  Baxter  House,  and  on  his 
:"etum  home  immediately  set  to  work,  and  allowed  no  failure  to 
daunt  him  till  the  process  became  familiarized  to  his  workmen  and 
aimself ;  and  "  so  completely  have  we  accomplished  this  object,"  says 
he,  "  that  we  now  make  several  hundi-ed  large  ingots  of  cast  steel  in 
(mccession  without  a  single  mishap  or  failure  of  any  kind.  The  steel 
«:an  be  made  either  hard,  medium,  or  soft,  at  pleasure.  It  draws 
P  2 
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under  the  hammer  perfectly  sound  and  free  from  cracks,  flaws,  or 
faults  of  any  kind,  and  has  the  property  of  welding  in  a  most  re- 
markable degree.  Steel  so  made  has  now  been  manufactured  into- 
cutlery  of  the  first  quality,  and  into  every  variety  of  tools  for  the 
engineer,  as  well  as  for  boiler  plates  of  large  dimensions.  Our  firm 
has  now  entirely  given  up  the  manufacture  of  bar  iron,  which  it  had 
carried  on  for  so  many  years,  and  our  blast  furnaces  and  tilt  mills 
are  now  wholly  employed  in  making  steel  by  the  Bessemer  process, 
which  may,  therefore,  be  now  considered  an  accomplished  commer- 
cial fact,  which  can  no  longer  admit  of  question  on  theoretical 
grounds  ;  and  it  is  both  with  pride  and  pleasure  that  I  find  that  our 
firm  in  Sweden  has  been  the  first  to  have  carried  out  Mr.  Bessemer's 
invention  to  its  fullest  extent,  by  producing  ingots  of  cast  steel  of 
most  excellent  quality  from  the  molten  crude  iron,  within  ten  minutes 
of  its  leaving  the  blast  furnace,  wholly  without  manipulation  or  the 
use  of  fuel,  and  also  without  ever  having  had  recourse  to  any  one  of 
the  numerous  plans  that  have  been  patented  by  others,  under  the  idea 
of  improving  Mr.  Bessemer's  most  simple  and  effective  process.  The 
loss  of  weight,  including  the  carbon  and  other  impurities  given  off, 
varies  from  12  to  15  per  cent.,  or  about  one-half  of  the  waste  in- 
curred in  the  old  system  of  making  bar  iron  in  Sweden."  By  its 
means  he  can  "  produce  annually  more  than  1000  tons  of  so  valuable 
an  article  as  cast  steel  with  the  same  quantity  of  fuel  only  as  is  now 
consumed  in  the  production  of  500  tons  of  bar  iron  by  the  process 
now  in  general  use."  

PRESERVATION   OF   METALS   FROII   OXIDATION. 

As  a  ground-colour  for  iron,  red  paint  is  not  onlj'  very  expensive, 
but  not  lasting.  Many  substitutes  have  been  proposed,  but  the 
results  bear  no  proportion  to  the  great  cost.  It  has,  consequently, 
been  a  most  important  oliject  to  invent  a  composition  which,  from  its 
chemical  properties,  would  really  prevent  the  oxidation  of  iron,  be 
more  economical,  cover  a  much  larger  surface  than  red  paint,  be 
easily  laid  on,  suitable  to  all  purposes  and  climates,  able  to  resist 
cold,  heat,  acids,  damp  weather,  saltwater,  &;c.,  and  be  more  per- 
manent in  its  effects  than  any  hitherto  known  anti-corrosion  paint. 
To  obtain  these  incalculable  advantages,  experiments,  extending  over 
a  number  of  years,  have  resulted  in  the  patented  composition,  "  Grey 
Minium  ;"  and  from  the  experience  which  has  been  arrived  at  by 
observing  its  qualities  as  a  preservative  against  the  corrosion  of 
metals,  added  to  the  highly  favourable  testimonials  from  chemists  of 
repute,  after  testing  it,  the  patentees,  Messrs.  Dodd  and  Co.,  of 
Newcastle-upon-Tyne,  expect  that  this  new  patent  will  completely 
supersede  all  other  pigments  for  iron. 

This  composition,  when  applied  once  or  twice,  has  a  beautiful  and 
polished  lustre  of  a  dark  olive  colour  ;  it  dries  quickly  (covering  the 
iron  with  a  glazed,  compact,  and  tenaciously  adhesive  coating); 
possesses  the  properties  of  neither  running,  blistering,  cracking,  nor 
peeling  off ;  has  a  great  affinity  to  iron  (with  which  it  seems  to 
unite  itself  most  intimately),   and,  consequently,  when  the  olea- 
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^nous  matters  which  it  contains  have  become  decomposed  by  the 
action  of  the  sun,  air,  or  rain,  the  colour  remains,  preserving  the 
object  to  which  it  may  have  been  applied — as  by  a  hard  protecting 
skin  or  impenetrable  coating — and  rendering  it  much  more  durable 
than  galvanized  iron.  Experience  has  likewise  proved  that,  when 
iron-worit  has  been  covered  with  this  colour,  it  has  preserved  it 
rr.any  years  from  oxidation.       

mallet's  36-ixch  mortabs. 
These  gigantic  Mortars  were  described  in  the  Year-Booh  of  Facts, 
185S,  pp.  15-16.  Additional  trials  have  been  made  with  them. 
One  of  the  experiments,  in  July,  in  Woolwich  Marsh,  commenced  at 
11  o'clock,  and  terminated  at  1.30,  with  a  charge  of  50  lb.  of  pow- 
der, &c.,  which  obtained  a  range,  as  on  the  former  occasions,  of 
about  340  yards  to  each  101b.  of  powder.  A  minute  examination 
of  the  wedges,  keys,  rings,  &c.,  having  been  made  and  pronoimced 
"all  right,"  a  second  charge  of  60  lb.  of  powder,  kc,  was  intro- 
duced.  The  second  round,  like  the  first,  was  highly  successful,  the 
range  in  this  instance  exceeding  2000  yards,  the  shdl  alighting  be- 
yond the  butt,  in  a  ditch  which  separates  the  marsh  from  the 
adjoining  property,  and  creating  a  tremendous  eruption  of  water, 
black  earth,  ic.  According  to  the  prescribed  arrangement  of  adding 
10  lb.  of  powder  to  each  successive  charge,  the  third  round  contained 
70  lb. ;  and  although  the  monster  gun  had  stood  the  first  two  rounds 
well,  an  additional  degree  of  caution  was  obser\-ed  by  every  one 
present  to  stand  clear  of  its  proximity  the  instant  the  match  was 
ignited.  The  effect  of  the  third  round'  was  less  successful,  as  one  of 
the  steel  cotters  broke  asunder,  and  was  rendered  useless ;  but  as 
the  former  experiments  had  shown  the  necessity  of  being  provided 
against  a  similar  casualty,  the  broken  key  was  replaced,  with  some 
slight  delay,  by  a  second,  wrought  of  malleable  cast-iron,  supposed 
to  be  more  durable.  The  mortar  was  then  reloaded  with  an  80  lb. 
charge,  and  fired  with  apparent  success,  the  shell  again  mounting 
iigh  in  the  air,  and  taking  a  flight  over  2758  yards,  considerably 
exceeding  a  mile  and  a  half.  The  elevation  of  the  mortar  was  fre- 
quently varied,  and  was  ultimately  reduced  from  48  d^.  30  min.  to 
45  deg.  At  this  stage  of  the  proceedings  it  was  foimd  impossible 
to  carry  on  the  experiments,  as  one  of  the  mainstays  intended  to 
secure  the  various  segments  constituting  the  barrel  of  the  mortar 
was  broken,  and  one  of  the  principal  wedges  or  cotters,  a  foot  and 
a  half  in  length,  had  escaped.   

SILTEB   IS  BELLS. 

The  public  have  heard  more  or  less  about  the  liberal  use  of  Silver 
in  Bell-metal,  and  how  some  apocryphal  bells  are  supposed  to  contain 
at  least  half  their  weight  of  this  precious  i^oy — a  myth  in  which 
many  people  persist  in  believing  even  down  to  tiie  |H€aent  day.  But 
silver  is  not  a  sonorous  metal ;  and  from  experiments  made  with 
standard  silver  bells,  it  has  been  shown,  beyond  dispute,  that  they 
have  very  little  sound,  and  that  little,  too,"  is  of  the  harshest  and 
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most  unmusical  kind.  With  a  view  of  definitely  testing  the  eflfect 
of  a  slight  admixture  of  silver  upon  the  tone  of  a  bell,  Messrs.  Mears 
made  four  very  small  ones  of  the  same  metal  as  the  great  Bell  for 
the  Westminster  clock.  In  one  of  these  I5.  6d.  worth  of  silver  was 
put,  in  another  Is.  worth,  in  the  third  6d.  worth,  and  in  the 
fourth  none.  The  mischievous  effects  of  even  this  slight  quantity  of 
silver  were  here  clearly  shown  ;  for  that  which  had  the  least  amount 
in  it  was  the  least  injured  in  tone,  and  that  which  had  none  was  the 
best  sounding  bell  of  all.  It  was  fortunate  that  this  was  the  actual 
result,  for  had  it  been  the  reverse,  it  would  have  been  a  costly  failure. 
To  produce  an  appreciable  effect  on  the  note  of  the  bell  of  West- 
minster, even  supposing  that  so  small  a  quantity  as  one  shilling's 
worth  was  melted  with  each  pound  of  bell- metal,  the  cost  of  even 
this  shght  admixture  would  amount  to  no  less  than  16001. 
sterling.  

THE   DONCASTER   BELLS. 

The  New  Peal  of  the  new  parish  church  of  Doncaster  has  been 
rung  by  several  sets  of  ringers,  both  professional  and  amateurs,  Mr. 
Denison,  Q.C.,  who  designed  them,  ringing  the  tenor  bell,  after  the 
example  of  Sir  Matthew  Hale.  This  peal  has  excited  unusual  in- 
terest from  its  being  cast  on  a  new  principle  in  several  respects, 
especially  in  the  large  bells  being  much  heavier  than  usual  for  their 
note,  and  in  proportion  to  the  smaller  ones.  The  tenor  is  exactly 
half  the  size  of  St.  Stephen  at  Westminster,  and  very  nearly  of  the 
same  shape  and  composition.  It  weighs  30  cwt.  1  qr.,  and  the  note 
is  E  flat,  concert  pitch  ;  the  treble  (an  octave  higher)  is  6i  cwt. 
Nevertheless,  the  small  bells  are  perfectly  distinct,  and  are  not 
at  all  overpowei-ed  by  the  large  ones,  and  the  whole  peal  is  pro- 
nounced unusually  fine,  sweet,  and  brilliant  in  tone.  The  casting 
has  also  been  noticed  by  the  authorities  in  such  matters  as  particu- 
larly good ;  and,  altogether,  the  success  of  these  two  great  works 
in  bell-founding — the  St.  Stephen  of  Mr.  Mears  and  these  12  other 
bells  of  Messrs.  Warner,  afford  good  ground  for  believing  that  this 
art,  which  a  few  years  ago  appeared  to  have  fallen  very  low,  is 
undergoing  a  revival.  

THE   GREAT   BELL   FOR   THE   WESTMINSTER   CLOCK. — THE 
BAIStNG. 

The  Westminster  Bell  and  the  Great  Eastern  steam-ship  have  been 
the  standing  wonders  of  years  ;  and  numerous  have  been  the  state- 
ments and  counter-statements  as  to  the  actual  state  of  those  mecha- 
nical marvels. 

In  the  Year-Booh  of  Facts,  1858,  p.  Ill,  we  left  the  first  Great 
Bell  cracked  in  the  sounding,  before  it  was  attempted  to  be  raised. 
It  was  then  broken  into  pieces,  and  carted  away  to  Messrs  Mears' 
foundry  in  Whitechapel,  where  it  has  been  recast ;  and  on  May  28, 
the  new  bell  was  conveyed  to  the  base  of  the  clock-tower  at  West- 
minster. There  are  2|  tons  less  metal  in  the  present  bell  than  in 
the  former ;  its  dimensions  are  less,  and  its  form  slightly  different. 
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The  head  is  more  rounded  and  the  waist  more  sloped  in.  The  sound- 
line,  or  place  on  which  the  clapper  strikes,  is  also  half  an  inch  less 
in  thickness  than  that  of  the  old  Bell.  The  upper  parts  of  the  new 
Bell  are  as  sound  as  those  at  the  very  bottom.  There  are  no  hole?, 
no  sj-mptoms  of  unsoundness  or  cracks,  and  no  refuse  of  the  furnace 
on  the  collar  to  tell  that  the  metal  was  too  rigidly  economized. 
Everything  is  exactly  as  it  was  wished,  and  Mr.  Denison  expresses 
himself  satisfied  that  both  in  tone  and  manufacture  it  is  excellent. 
The  unexpected  thickness  of  metal  in  one  part  of  the  old  bell  caused 
its  note  to  alter  from  what  was  intended  from  E  to  E  natural  With 
the  present  bell  no  accident  of  this  kind  occurred,  mainly  owing  to 
hot  air  being  blown  into  the  mould  during  the  whole  day  of  cast- 
ing, thus  preventing  the  sudden  cooling  of  the  surface  of  the  metal 
and  the  porosity  to  which  large  castings  in  cold  moulds  are  liable. 
The  clapper  of  the  new  bell  is  about  half  the  weight  of  the  one 
originally  cast,  being  about  6  cwt.  instead  of  12  cwt.  as  formerly. 
The  bell  has  finally  been  named  "St.  Stephen."  It  spoke  on  No- 
vember 18th  for  the  first  time.  It  was  struck  with  the  clapper,  Mr. 
Denison  pulling  the  rope.  ' '  The  first  stroke  was  slight,  but  after- 
wards it  came  peal  after  peal  in  a  tremendous  volume  of  sound  that 
was  actually  painful.  ]Man}'  persons  went  upon  the  balustrade 
outside  the  chamber  to  avoid  the  waves  of  sound  that  seemed  eddy- 
ing roimd  the  tower  ;  but  the  escape  was  only  a  partial  relief,  the 
great  din  seeming  almost  to  penetrate  the  stone-work  of  the  battle- 
ments, and  jar  the  very  place  in  which  one  stood."  The  note  of  the 
new  Bell  is  said  to  be  nearer  the  true  E  natural  than  that  of  the 
first  Bell ;  the  four  quarter  bells  are  E,  F,  G,  and  B  respectively, 
and  the  musical  arrangement  of  the  chimes  is— For  the  first  quarter, 
G  F  E  B  :  half- hour,  E  G  F  B— E  F  G  E  :  three-quarter,  G  E  F  B 
— B  F  G  E— G  FEB;  and  for  the  hour,  E  G  E  B— E  F  G  E— 
G  E  F  B— B  F  G  E,  after  which  the  great  bell  will  peal  forth  the 
hour  with  its  fuU  sonorous  note  the  octave  below  the  last  chime. 

The  raising  of  St.  Stephen  was  a  labour  of  great  interest,  which 
is  thus  ably  detailed  in  the  Builder,  No.  816  : 

In  the  first  place,  m  the  centre  of  the  tower,  from  the  formdations  to  the  clock- 
room,  is  a  shaft,  11  feet  2  inches  by  8  feet  6  inches,  provided  for  the  descent  of  the 
weights  of  the  clock.  Commmiieatin^  with  the  bottom  of  this  shaft,  on  the 
western  side  of  the  tower,  and  close  to  where  the  bells  were  tried,  is  a  large  arch- 
way, throua-h  which  the  bell,  on  the  bed  of  a  "cradle,"  travelled  to  the  bottom  of 
the  ascending-shaft.  The  diameter  of  the  bell  at  the  mouth  being  somewhat 
^ater  than  the  breadth  of  the  ascending-shaft,  the  beU  had  to  be  thrown  over  on 
its  side  on  the  cradle  before  entering  the  archway.  When  the  bed  of  the  cradle 
had  been  nm  into  the  bottom  of  the  shaft,  the  sides  and  top  of  the  cradling  were 
bolted  up  together,  and  the  centre  of  gravity  of  the  whole  was  ascertained :  the 
bell  being  on  its  side,  causing  the  centre  of  gravity  to  deviate  considerable  from  the 
centre  of  the  cradle.  The  shaft  was  fitted  from  the  bottom  to  the  top  with  timber 
CTiides  for  the  cradle,  against  which  large  friction  wheels,  attached  to  the  top  and 
bottom  of  the  cradling,  ran.  Everything  being  thus  ready  at  the  bottom,  the  bell 
in  its  cradUng  was  hoisted  up  this  shaft;  by  men,  and  powerftil  gearing,  prepared 
for  the  purpose.  On  a  massive  carriage  and  staging,  near  the  open  lantern  of  the 
roof  of  the  tower,  had  been  constructed  a  beam  of  wood  and  wrought  iron,  made 
by  boltmg  between  three  thicknesses  of  wood,  two  thicknesses  of  wroueht  iron- 
in  the  whole  25  inches  deep  and  19  inches  thick,  and  proved  to  100  tons.  Around 
this  beam,  near  the  centre,  had  also  been  fitted  an  iron  strap  and  shackle,  so 
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arranged  as  to  be  adjusted  when  the  centre  of  gravity  on  the  cradle  had  been 
ascertained  below,  so  that  the  top  block  should  be  peri)endicular  over  the  point 
already  decided  on  in  the  cradle.  Immediately  behind  this  beam  was  fixed  a 
powerful  crab  constructed  for  this  purpose,  with  extra  powers  and  breaks.  The 
chain  was  wound  around  the  drum  of  this  crab  four  times  before  starting,  and  the 
end  of  the  chain  carried  over  the  drum  of  a  second  crab  in  the  same  manner,  at  a 
lower  level  in  the  tower,  for  the  purpose  of  taking  up  the  slack  from  the  first  crab, 
previous  to  coiling,  as  it  passed  off  the  drums.  As  the  chain  would  not  accumu- 
late on  the  drum,  but  pass,  when  winding,  from  one  end  of  the  drum  to  the  other 
in  ten  revolutions  of  the  drum,  a  click,  or  stopper,  was  constructed,  to  be  quickly 
applied  to  the  chain,  to  take  the  weight  off  the  crab.  AVlien  the  chain  had  wound 
itself  to  the  end  of  the  drum,  the  men  simply  slid  the  chain  back  to  the  other  end 
of  the  drum ;  the  crab  again  took  up  its  work ;  and  the  stopper  being  again  re- 
leased, the  same  operation  was  appKed  to  the  entire  height.  The  clock-room  was 
the  first  landing,  as  the  shaft  there  ceases.  The  bell  in  this  room  was  taken  out 
of  its  cradle,  turned  mouth  downwards,  hoisted  in  that  position  the  remainder  of 
the  height,  and  put  on  packings  previous  to  its  being  finally  fixed  to  the  bell- 
carriage  already  prepared  for  the  purpose.  During  the  whole  of  the  operation, 
the  exact  height  the  bell  was  up  the  shaft  could  be  easily  seen  by  a  line  marked  in 
heights  from  the  cradle  at  the  bottom  :  it  passed  over  a  pulley  in  the  bell-chamber 
with  a  counter-w^eight  attached.  The  chain  for  the  hoisting  was  reeved  through 
two  treble  blocks,  with  one  fixed  end,  making  seven  reevings.  The  entire  length 
of  the  chain  was  between  1500  and  1600  feet.  Every  precaution  that  could  be 
devised  for  the  safe  landing  of  this  monster  on  the  tower  was  adopted.  The  cir- 
cumstance is  peculiar,  that  no  one  could  by  any  means  interfere  with  or  even  see 
the  bell  from  the  time  it  left  the  ground  until  it  made  its  appearance  in  the  clock- 
room.  The  iron  for  the  chain  was  made  expressly  for  the  purpose  by  Messrs. 
Crawshay,  of  Newcastle,  and  tested  previously  to  its  being  manufactured  by  them 
into  chain  ;  and  every  link  of  the  chain,  we  are  told,  was  tested  and  examined  by 
Mr.  Quarm,  the  able  chief  clerk  of  the  works  at  the  Xew  Palace  at  Westminster, 
and  Mr.  James,  of  Broadwall,  at  the  manufactory  of  Messrs.  Crawshay,  at  New- 
castle, previous  to  its  being  sent  to  London ;  Mr.  James  having  been  appointed 
to  execute  the  work  required  for  the  hoisting  of  this  enormous  bell,  under  the 
immediate  directions  and  superintendence  of  Mr.  Quarm. 

The  machinery  for  raising  is  admirably  illustrated  in  the  Builder, 
No.  816.  It  reached  its  first  resting-place,  on  the  floor  of  the  clock- 
chamber,  on  October  14, — thirty- two  hours  having  been  occupied 
in  raising  it  to  the  height  of  185  feet.  It  was  next  taken  out  of 
the  wooden  cradle,  and  raised  to  its  final  position,  at  within  a  few 
inches  of  200  feet  from  the  ground,  measuring  to  the  crown  of  the 
bell. 

The  following  additional  details  accompany  the  admirably  illus- 
trative Engraving  in  the  Builder  : 

Besides  the  principal  crab,  there  was  a  smaller  one,  as  already  mentioned:  this 
was  placed  at  the  floor  of  the  bell-chamber;  and  it  worked  (through  a  block, 
secured  below  at  the  clock-chamber,  to  a  strong  wooden  beam  temporarily  placed) 
a  second  and  smaller  chain,  which  passed  again  upwards,  and  had  its  end  attached 
to  the  fall  or  waste  of  the  main-chain,  in  the  first  instance,  at  a  convenient  point 
below  the  drum  of  the  large  crab ;  so  that  the  fall  was  drawn  down  to  the  floor  of 
the  clock-chamber,  where  it  was  coiled  up— having  done  its  work.  The  end  of 
the  smaller  chain  was  refixed,  as  was  necessary,  to  the  larger  chain.  The  weight 
of  the  bell  was  really  resisted  by  the  friction  on  the  drum  of  the  large  crab,  added 
to  the  weight  of  the  back  or  fall-chain,  rather  than  by  the  second  chain,  which  is 
not  kept  taut,  though  sufticiently  so  to  serve  in  case  of  accident  at  the  great  crab. 
Close  watching  was  required  at  the  winding  of  the  chain,  to  prevent  "  riding"  of 
the  chain  and  a  consequent  jerk. 

The  weight  of  the  bell,  of  course,  was  distributed  over  several  multiples  of  the 
chain,  according  to  the  number  of  reevings,  rather  than  borne  by  the  chain  viewed 
singly  as  it  reached  the  drum. 

The  contrivance  for  taking  the  weight  off  the  crab  when  the  coil  of  chain 
reached  the  end  of  the  drum  (at  intervals  of  about  an  hour  and  a  quarter),  or  in 
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order  that  the  chain  might  be  shifted,  and  the  work  begin  afresh,  was  a  simple 
and  ingenious  one.  It  was  a  clip  for  the  chain,  cast  in  two  halves,  to  be  screwed 
together,  and,  as  it  were,  moulded  at  the  meeting  parts,  to  receive  one  or  two  links 
of  the  chain.  The  halves  being  made  secure,  the  connected  block  was  then  wedged 
up :  the  weight  could  thus  be  taken  off  the  crab,  and  the  alteration  at  the  drum 
be  made  as  before  mentioned.  The  whole  operation  did  not  require  more  than 
three  or  four  minutes.  The  contrivance  has  become  known  as  the  "  Qoarm  clip- 
ttopper."  The  details  of  the  mechanism  reflect  credit  upon  Mr.  Quarm ;  as  also 
does  the  success  of  the  hoisting,  upon  him  and  others. 

Thus  have  been  negatived  the  many  gossiping  statements,  by 
which  the  public  were  "  given  to  understand,  from  time  to  time, 
through  letters  and  articles  published  in  some  of  the  widely-circu- 
lated leading  journals,  by  persons  who  had  not  given  themselves  the 
trouble  to  ascertain  facts  beforehand,  that  Sir  Charles  Barry  had 
provided  no  means  by  which  the  clock  or  bells  could  be  put  into  the 
tower  ;  one  in  particular  stating  that  the  only  possible  mode  of  ad- 
mission was  through  the  windows."  When  the  moment  had  arrived, 
and  the  bells  were  ready  for  hoisting,  it  was  plainly  seen  that  nothing 
that  forethought  could  provide  had  been  omitted. 


THE   ILLUMINATED   EXCHANGE   CLOCK,    LEICESTER. 

This  new  Clock  possesses  certain  advantages,  which  are  thus 
described  in  the  Leicester  Journal : 

One  of  the  chief  features  in  the  frame — which  differs  considerably  from  those 
ordinarily  used— is,  that  it  need  never  be  taken  to  pieces  to  remove  any  of  the 
works  if  they  should  require  repair,  as  they  are  so  arranged  that  all  the  wheels 
may  be  taken  out  by  unscrewing  the  pivot-hole  bushes.  The  clock  is  kept  going 
whilst  being  wound  up  by  the  going  ratchet  plan,  which  has  the  advantage  over 
the  bolt  and  shutter  generally  used,  of  always  being  set  np  by  the  clookweight 
instead  of  by  the  person  winding  it,  who  may  forget  to  do  so,  and  likewise  of 
removing  the  supplemental  force  from  the  clock  so  soon  as  it  is  wound  np. 
.  The  pendulum  is  compensated  with  mercury  for  the  change  of  temperature  from 
winter  to  summer,  and  consists  of  a  strong  glass  cylinder,  closed  at  the  top  and 
bottom  with  stuffing-boxes  for  the  steel  rod  to  pass  through.  It  contains  93  lb. 
of  mercury,  occupying  the  proper  height  in  the  cylinder  "for  its  expansion  up- 
ward, to  exactly  eouiiteract  the  expansion  of  the  rod  downward,  and  keep  the 
radius  of  oscillation  the  same.  The  regulating  nut  is  divided  into  seconds,  and 
small  regulating  weights  are  added  on  the  rod  for  the  more  minute  division  of 
time.  The  suspension-spring  is  only  three-tenths  of  an  inch  long  between  the 
clamps,  instead  of  an  inch  or  two,  as" generally  employed ;  it  is  an  inch  and  a  half 
wide,  but  only  66-10,000ths  of  an  iuchthick,  and  was  selected  from  a  long  piece 
by  measuring  across  the  width  in  action  with  a  verj-  delicate  micrometer  to  the 
10,000th  of  an  inch,  which  is  about  the  thickness  of  a  fine  human  hair  split  into 
thirty  parts.  The  same  accuracy  was  observed  to  make  the  plates  clamp  the 
spring  evenly  all  along  the  edges,  and  at  a  right  angle  to  the  perpendicular  of  the 
I)endulum  ;  to  have  the  centre  of  the  spring  in  the  centre  of  the  rod,  and  the  top 
rod  and  cylinder  all  concentric  with  each  other  ;  to  make  the  plane  of  motion  of 
the  crutch  parallel  to  the  plane  of  the  pendulum,  and  both  centres  of  motion  to 
coincide.  The  result  is  that,  now  the  pendulum  is  in  action,  it  vibrates  so  truly 
in  the  same  plane  that  the  sensitive  surface  of  the  mercur)-  betrays  no  tremor, 
although  it  is  so  delicate  a  test  that  a  light  cart  passing  within  fifty  yards  of  the 
Exchange  cau.ses  a  perceptible  xmdulation. 

Connected  with  the  pendulum  is  the  isochronous  arc  spring,  which  causes  the 
long  and  short  vibrations  to  be  performed  in  the  same  time ;  so  that  whether  the 
clock  is  clean  or  dirty,  and  the  oil  fluid  or  frozen,  the  clock  will  keep  the  same 
time.  This  is  effected  by  the  spring  being  drawn  more  into  action  the  further 
the  pendulum  swings,  and  communicating  just  as  much  impulse  to  the  pendulum 
as  will  enable  it  to  perform  the  long  journey  in  the  same  time  as  the  short  one. 


90  TEAE-BOOK  OF  FACTS. 

The  hammers  are  much  heavier  than  it  would  be  prudent  to  use  on  a  bell  of 
this  size  if  it  were  a  g'ood  one ;  but  the  bell  being  too  small,  and  having  a  very- 
bad  tone,  as  much  sound  has  been  got  out  of  it  as  possible. 

The  illumination  of  the  clock  is  effected  by  a  new  method,  with  two  large  lenses 
placed  before  the  burners,  which  are  connected  by  a  pierced  tube  of  jets,  so  as  to 
light  one  burner  from  the  other  if  either  should  go  out  during  the  day,  when  the 
gas  is  turned  very  low.  A  hood  connected  with  a  pipe  is  placed  over  the  gas, 
which  carries  off  the  vapour  of  combustion,  and  perfectly  ventilates  the  dial-room. 
The  appearance  of  the  dial  is  much  superior  to  the  usual  method,  by  night  as  well 
as  by  day,  as  the  illumination  is  easily  diffused  over  the  dial,  without  glare,  or  the 
position  of  the  burners  being  distinguishable  in  any  part.  The  full  illumination 
is  kept  on  until  half-past  eleven,  when  the  gas  is  turned  half  down  for  the  rest  of 
the  night,  leaving  only  sufficient  light  to  enable  the  time  to  be  easily  distin- 
guished ;  at  daylight  it  is  turned  down  a  stage  lower,  when  the  flame  will  not  be 
higher  than  is  necessary  to  keep  it  from  going  out.  These  points  have  been  ascer- 
tained by  experiments,  and  stops  placed  in  connexion  with  a  tap  on  the  ground 
floor,  by  which  the  gas  may  be  turned  exactly  to  the  right  place  in  the  dark.  The 
former  clock  used  to  be  illuminated  until  half-past  eleven,  when  the  gas  was 
turned  quite  out,  and  the  man  had  to  ascend  to  the  top  of  the  building  to  relight 
it  every  night,  yet  the  consumption  of  gas  for  the  few  hours'  burning  under  the 
old  system  was  about  twice  as  much  as  the  present  system  consumes  burning 
day  and  night ;  the  former  illumination  must  not,  however,  be  censured  as  an 
extravagant  instance,  for  it  is  laid  down  as  a  rule  under  the  old  system  that  the 
annual  expense  of  illumination  is  much  greater  than  the  interest  of  money  on  the 
whole  outlay  for  the  clock. 

THE   WAKMING   OF   ST.   PAUL'S   CATHEDRAL. 

The  Wanning  of  St.  Paul's  Cathedral,  wliicli  contains  about  five 
millions  of  cubic  feet  of  air,  for  the  special  services  beneath  the 
great  dome,  being  the  greatest  undertaking  of  the  kind  that  has  yet 
been  attempted,  we  are  induced  to  give  our  readers  a  short  descrip- 
tion of  the  process  adopted. 

The  work  was  undertaken  by  the  London  Warming  and  Ventilating 
Company,  Great  George- street,  Westminster,  and  is  now  com- 
plete, so  far  as  the  nave  of  the  cathedral  is  concerned.  The  nave 
forms  nearly  one- third  of  the  cathedral,  and  the  warming  of  it  has 
been  perfectly  successful.  For  the  purpose  of  trial  it  was  cut  oft 
from  the  dome  by  curtains  of  glazed  calico,  and  the  crypt  below  was 
also  cut  off  at  the  same  point  with  sail-cloth.  The  stoves,  six  in 
number,  constructed  according  to  Mr.  Goldsworthy  Gumey's  patent, 
are  in  the  crypt,  and  are  found  to  be  far  from  expensive,  and  amply 
sufficient  for  this  portion  of  the  building.  When  the  arrangements 
were  completed,  the  crypt,  and  of  course  the  whole  of  the  cathedral, 
were  each  thrown  into  one  entire  space,  the  two  communicating 
with  each  other  through  the  gratings  in  the  floor  of  the  cathedral. 
These  gratings  are  so  arranged  that  a  certain  and  constant  number 
of  them  serve  as  up-casts,  and  the  remainder  down-casts,  with  the 
power  of  turning  the  whole  into  up-casts  during  the  time  in  which 
large  congregations  are  assembled.  At  this  time  a  full  supply  of 
fresh  warm  air  is  passed  up  from  the  crypt,  and  escapes  by  the 
upper  openings  at  the  top  of  the  dome.  The  warming  is  so  perfectly 
effected,  that  during  the  first  trials,  although  the  heat  of  the  nave 
was  run  up  to  a  considerable  extent  above  the  mean  point,  the  in  ■ 
crease  was  not  more  at  the  roof  on  the  average  than  at  the  floor  of 
the  nave.     Generally  the  increase  was  the  same,  and  on  no  occasion 
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was  it  more  at  the  roof  than  two  degrees  above  the  floor.  This 
effect  is  obtained  entirely  by  the  peculiar  nature  of  the  stove  and  the 
convection  of  heat  caused  thereby.  The  stove  patented  by  Mr. 
(Jumey  carries  out  in  a  simplified  form  the  principles  of  the  appara- 
tus which  for  five  years  has  been  used  in  warming  the  Houses  of 
Pariiament.  It  consists  of  a  plain  interior  cylinder,  and  a  series  of 
perpendicular  radiatmg  wings.  The  stove  is  placed  in  a  pan  of 
water,  the  water  being  regulated  in  depth  to  produce  any  required 
amount  of  evaporation.  The  vapour  passes,  in  conjunction  with  an 
ascending  column  of  air,  over  the  external  surface  of  the  stove, 
rising  up  between  the  wings,  and  by  this  means  prevents  the  stove 
from  being  over-heated,  and  the  air  from  being  over- dried  or  burnt. 
The  main  cause  of  its  success  is  the  evaporation  of  water  from  the 
])an  in  which  the  stove  stands.  This  evaporation  is  caused  entirely 
by  conduction  from  the  lower  part  of  the  wings  of  the  stove,  which 
dip  into  the  water  in  the  pan,  the  evaporation  being  so  regulated 
that  it  shall  be  in  exact  ratio  with  the  heat  given  off  by  the  stove. 
3y  this  means  the  proper  break  of  the  hygrometer  is  maintained 
imder  all  circumstances,  and  a  healthy  state  of  the  atmosphere 
warmed  by  it  secured.  And  not  only  is  the  break  maintained,  but 
the  evaporating  process  has  the  advantage  of  causing  a  great  ab- 
Htraction  of  heat  from  the  stove,  consequent  upon  the  contact  of 
vapour  with  the  metal,  and  the  rapid  current  of  air  induced  by  the 
wings  of  the  stove.  This  again  gives  a  healthy  circulation,  and,  with 
the  convection,  causes  the  heat  to  be  carried  into  every  portion  of 
the  building  in  which  the  stove  is  placed,  even  in  the  extreme  case 
of  its  position  being  at  one  end  of  an  oblong  room.  It  is  also  evi- 
dent that  the  rapid  abstraction  of  heat  effectually  prevents  the  over- 
lieating  of  the  stove,  and  the  consequent  burning  of  the  air. — 
Abridged  from  the  Mechanics   Magazine,  No.  1839. 

(skrxer's  patent  appaeatus  for  producing  gas  from  oils,  &c. 
Mr.  H.  Gerner,  C.E.,  of  Bayswater,  has  patented  an  invention 
which  consists  in  the  construction  and  adaptation  of  the  retort 
used  in  producing  Gas  from  Oils,  or  from  fatty  or  resinous  matters, 
HO  as  to  regulate  and  economize  the  heat,  increase  the  production  of 
";he  gas,  and  afford  facilities  for  cleansing  and  repairing.  The 
patentee  constructs  the  retort  of  a  cylindrical  or  other  form, 
md  through  the  centre,  from  the  base  upwards,  forms  a  flue  or 
chimney.  At  the  sides  of  the  retort  he  arranges  pipes  (he  prefers 
:hree),  which  form  flues  leading  from  the  outside  of  the  retort,  through 
■t,  and  into  the  central  flue.  The  top  of  the  retort  is  made  of  a 
jeparate  piece,  and  fits  securely  by  means  of  a  joint  of  lead  or  other 
fusible  metal.  The  retort  is  erected  upon  bricks  or  fire-clay,  so  as  to 
lave  a  space  between  it  and  the  clay  or  brick- work.  The  fire  is  placed 
at  the  base  of  the  retort,  and  by  means  of  a  damper  he  causes  the 
;jeat  to  pass  either  up  the  central  flue,  or  the  sides,  and  through  the 
oipes,  or  both  ways.  The  oil  or  fatty  or  resinous  matter  is  supplied 
-.Jirough  feed  tubes  (say  three),  arranged  with  syphons  and  funnels. 
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and  made  secure  through  the  top  of  the  retort,  with  their  outlet 
orifices  near  the  internal  base  of  the  retort,  and  near  the  central  flue. 
In  the  interior  of  the  retort  he  arranges  a  grate  above  the  orifices  of 
the  feed  tubes,  and  upon  this  grate  and  around  the  central  flue  and 
pipe  flues  and  feed  tubes  places  some  material  capable  of  sustaining 
a  red  heat.  He  prefers  to  use  scrap  iron,  or  earthenware,  or  cokes, 
or  a  mixture  of  these.  The  gas  or  vapour  of  the  oil  arising  from  the 
heated  base  of  the  retort,  will  pass  through  the  grate  and  the  said 
materials,  and  be  thus  rendered  more  subtile  ;  and  from  thence  the 
gas  is  passed,  in  the  ordinary  manner,  througli  a  pipe  from  the  top 
of  the  retort  into  the  condenser,  and  subsequently  into  the  gasometer. 
He  also  an-anges  or  casts  with  the  outside  of  the  retorts  two  pipes  or 
passages,  which  protrude  through  the  brick- work  or  outside  of  the 
stove,  and  are  fitted  with  "man-hole"  lids  or  covers,  which  may  be 
removed  at  any  time  it  is  desired  to  clean  or  repair  the  interior  of 
the  retort.     For  details,  see  the  Mechanics'  Magazine,  No.  1841. 


IMPROVEMENT   IN   GAS   LIGHTING. 

A  NEW  Burner  has  been  recently  invented  by  Mr.  Clark,  of  the 
Metropohtan  Light  Company,  West  Strand,  with  a  view  to  provide 
a  more  perfect  and  consequently  a  more  economical  means  for 
developing  the  illuminating  properties  of  Gas.  It  differs  from  the 
common  Argand  burner  only  in  the  manner  in  which  the  oxygen  is 
supplied  and  regulated.  By  means  of  external  and  internal  glass 
cylinders,  a  regular  current  of  atmospheric  air  is  maintained — exter- 
nally, immediately  above  the  point  of  combustion,  and  internally 
somewhat  below  it — the  result  of  which  combined  action  is  an 
exceedingly  clear  and  white  light,  of  great  brilliancy,  remark- 
ably free  from  smoke  and  heat,  and  according  to  the  size  of  the 
burner,  of  great  volume.  The  object  of  the  inventor,  in  designing  this 
improvement,  was  to  substitute  gas  for  oil  as  the  illuminating  power 
for  our  coast  light-houses,  for  which,  when  facilities  for  obtaining  or 
manufacturing  gas  exist,  it  appears  admirably  adapted  ;  aad  accord- 
ing to  his  statement,  the  eff"ect  of  such  substitution,  if  introduced  in 
conjunction  with  his  plan  of  concentrating  a  large  body  of  light  in 
one  flame,  instead  of  using  a  number  of  small  burners,  as  in  the 
present  mode  of  illuminating  signal  lights,  would  be  a  saving  of  one- 
half  the  cost,  with  a  twenty -fold  increase  in  the  amount  of  light. 
He  propo.ses  to  apply  one  of  these  "Patent  Gem  Burners"  in  a 
revolving  silvered  glass  reflector  of  three  feet  in  diameter  in  the 
place  of  every  ten  of  the  oil  lights  and  silvered  metal  reflectors  now 
in  use  ;  and  in  those  lighthouses  where  Fresnel's  system  is  adopted, 
he  proposes  to  introduce  a  silvered  sphere  of  six  feet  diameter,  to  be 
illumined  with     small  reflectors  and  burners. 


WARNING   TO   GAS   CONSUMERS. 

There  is  a  prejudice  against  gaslight  as  being  the  most  injurious 
form  of  artificial  illumination.  There  can  be  little  doubt  that,  from 
its  abuse  and  bad  management,  it  is  really  doing  more  mischief  than 
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my  other  kind  of  light ;  its  very  excellences  are  turned  to  bad  ac- 
count ;  its  extreme  cheapness,  compared  with  other  sources  of  illu- 
mination, naturally  leads  to  its  use  in  excessive  quantities  ;  floods  of 
light  are  poured  forth,  sd  that  persons  may  read  and  sew  for  hours 
together  in  the  remotest  comers  of  the  room.  The  air  is  heated  by 
the  excessive  combustion,  and  poisoned  by  large  quantities  of  car- 
bonic acid,  which  there  are  no  means  of  removing.  In  cold  weather, 
shopkeepers  shut  their  doors,  so  that  the  gas  may  warm  the  place — 
this,  however,  is  a  most  dangerous  and  unhealthy  practice,  as  dan- 
gerous as  a  charcoal  stove.  Where  you  burn  gas,  take  care  to  have 
plenty  of  ventilation. — New  York  Paper. 

PATENT   GAS   REGCLATOR. 

Mr.  Herbert  "NV.  Hart,  of  Birmingham,  gas  engineer,  has  in- 
troduced a  method  of  regulating  the  pressure  of  Gas  in  its  trans- 
mission to  gas  burners,  by  the  introduction  of  a  Regulator  in  the 
main  pipes  through  which  the  gas  passes,  whereby  a  steady  and 
nearly  uniform  pressure  is  maintained  at  the  burners,  whatever  may 
oe  the  pressure  from  the  source  of  supply.  This  regulator  consists 
of  a  cliamber  filled  with  a  fibrous  material,  so  that  the  gas  in  its 
passage  must  pass  through  or  amongst  the  fibres.  In  preparing 
this  permeable  fibrous  body,  the  patentee  takes  layers  of  felt  or  other 
fibrous  material,  and  makes  up  a  sufficient  thickness  according 
to  the  initial  pressure  of  gas,  the  fibres  being  disposed  trans- 
■'■ersely  to  the  passage  of  the  gas,  and  held  together  by  perforated 
or  other  porous  plates.  By  means  of  suitable  connexions  between 
these  porous  plates,  he  causes  the  fibres  to  be  compressed  more  or 
less,  according  to  the  density  of  the  body  required,  which  will  also 
i)e  according  to  the  initial  pressure  of  the  gas.  The  fibrous  mate- 
rial being  held  somewhat  loosely  together,  the  pressure  of  the  gas 
produces  this  effect.  The  greater  the  initial  pressure  becomes,  the 
laore  the  fibres  are  compressed  together,  rendering  it  more  difficult 
for  the  gas.  to  permeate.  Thus,  by  the  self-action  of  the  gas  on  the 
regulator,  the  exit  pressure  is  regulated  and  rendered  uniform.  In 
{■rder  to  intercept  the  grosser  impurities  of  the  gas  before  passing 
through  the  regulator,  a  little  loose  wool  is  placed  between  the- 
ingress  passage  and  the  body  of  fibrous  material  before  mentioned, 
A.'hich  latter  also  has  a  similar  effect  in  filtering  and  purifying  the 
£-as. — Mechanica'  Magazine,  No.  1830. 


COOPER  S   patent   SAFETY   LAMPS. 

Mr.  G.  Cooper,  of  Sheffield,  has  patented  an  improved  Safety 
]jamp,  in  which  he  combines  a  modification  of  the  "  Argand  burner  " 
snd  the  "Davy  lamp."  The  base  of  the  lamp  contains  an  oil 
chamber  surrounded  by  a  concentric  ring  and  air  passage  communi- 
( ating  with  the  centre.  The  air  is  drawn  from  within  a  wire  gauze- 
tnclosing  the  lamp  to  afford  a  supply  of  oxygen  to  the  interior  of  the 
f.ame.  The  wick  is  fixed  in  a  tube  of  suchdiameter  as  may  be  found 
suitable,  and  can  be  regulated  at  pleasure  by  turning  the  body  of 
t  he  lamp.     Combustion  is  promoted  by  a  glass  chimney  which  sur- 
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rounds  the  flame,  and  communicates  with  a  gauze  division  at  the 
top,  and  thus  prevents  to  a  great  extent  the  mixture  of  the  vitiated 
gas  resulting  from  combustion  with  the  air  required  to  support 
combustion.  It  also  effectually  prevents  the  gauze  surrounding  the 
light-yielding  portion  of  the  lamp  from  being  clogged  up  or  darkened 
by  smoke,  oil,  or  other  impurities.  Two  additional  thicknesses  of 
gauze  are  introduced  at  the  top,  to  prevent  all  risk  of  the  ignition 
of  the  gas  outside  the  lamp.  The  lamp  can  be  locked  so  that  the 
person  using  it  cannot  under  any  circumstances  without  the  key 
have  access  to  the  light.— Mechcmics'  Magazine,  No.  1808. 


KIMMERIDGE   COAL. 

The  mines  of  bituminous  shale  lately  put  in  operation  on  the  coast 
of  Kimmeridge,  Dorsetshire,  ai'e  being  worked  with  great  success. 
So  manifold  are  the  applications  of  this  coal,  that  besides  producing 
the  finest  candles  yet  known,  and  yielding  a  gas  of  great  illuminating 
power,  experiments  and  analyses  show  that  it  is  most  valuable  as  a 
manure.  On  distillation  it  yields  a  variety  of  oils,  and  by  a  certain 
simple  process  the  residue  can  be  manufactured  into  an  hydraulic 
cement.     The  property  is  leased  to  Messrs.  Wanostrocht  and  Co. 


GASLIGHTS   IN   A   COAL-PIT. 

It  is  well  known  that  one  of  the  greatest  difficulties  coal-miners 
have  to  contend  with  in  the  prosecution  of  their  arduous  labours  in  the 
bowels  of  the  earth  is  a  deficiency  of  light,  the  artificial  means  of  illu- 
mination afforded  by  the  Davy  lamp  being  very  inadequate  to  the  re- 
quirements of  the  men  in  the  thick  darkness  of  a  coal-pit.  It  has  recently 
been  found  safe  and  practicable,  under  proper  precautions,  to  intro- 
duce Gas  Lights  in  Coal  Mines,  thereby  vastly  facilitating  the  opera- 
tions of  the  colliers.  This  valuable  improvement  has  now  been 
adopted  at  the  High  Elsecar  Colliery,  near  Barnsley,  the  projierty 
of  Earl  Fitzwilliam,  and  naked  gaslights  are  now  burning  in  all  the 
board  gates  and  stables.  After  the  experiment  thus  made  has  l)een 
fairly  tried  and  found  successful,  gas  will  be  introduced  into  every 
part  of  the  workings,  and,  where  absolutely  necessary,  through  the 
medium  of  the  Davy  lamp. 

LIGHTING   A   VILLAGE   WITH   PEAT   GAS. 

This  has  been  accomplished  by  means  of  gas  made  from  bogs  in 
Ireland,  under  Mr.  R.  L.  Johnson's  patent.  In  1857,  Mr.  John 
Wilson,  J. P.,  Daramona,  Westmeath,  had  gas-works  erected  at 
his  private  residence  to  light  up  that  building,  the  out  offices,  farm- 
yards, &c.  Since  that  time  he  has  used  no  other  kind  of  artificial 
light  tlian  that  made  from  the  turf  of  his  locahty,  considering  it 
brilliant,  economical,  and  in  every  way  suited  to  supply  the  wants 
of  a  gentleman's  residence.  Mr.  Wilson  next  arranged  with  Mr. 
Johnson  for  the  erection  of  a  second  and  far  more  extensive  appa- 
ratus, in  order  to  light  with  turf-gas  a  village  on  his  property. 
Upon  the  first  night  of  lighting,  arrangements  were  completed  at 
about  half-past  eight  P.M.,  and  word  given  to    "  turn  on"  the  gas  ; 
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vhea,  »]^i  havii^been  handed  to  the  proprietor,  he  ^jfilied  it  to 
one  of  the  oniaiDait^  gu  fittings  which  had  been  placed  in  thai 
Inilding,  and  there  iasaed  forth  a  gas  of  pore  briUiancj. 

HABDEXISG  KKCRATZD   COPFKR  PI.A3SS. 

Ms.  F.  JocBEBT  has  read  to  the  Soddty  of  Aits,  a  PH>^  "  On  a 
llethod  of  renderii^  EngraTod  C<^per  Hates  ofiahle  of  prodndng 
a  greatlj  increased  nomber  of  Impresdons.''  The  last  oentoiy,  he 
&3id,  prodaced  manj  engraTefs  of  great  moit,  and  in  this  coimtiy, 
foremost  amon^  them  were  Hogarth,  Sir  Robot  Stiange,  and 
James  Heath.  The  excdknce  of  their  woiks  gxre  rise  to  such  a 
demand  fixc  fnn%  impressions  of  th^  engraTio^s,  that  aome  forty 
jears  ago,  wh»i  it  was  foond  that  a  coppo'  plate  eonU  not  jidd  a 
safficiait  nnmb^'  of  impreasions  for  tl^  demand,  sted  plates  were 
introdaced.  It  became,  howevo',  a  desideratam  to  harden  the  sur- 
face of  Uie  copper  fhkie,  and  protect  it  from  wear  while  printiB^. 

It  appears  ib»k,  in  Mardi  last»  M.  Jacquin,  of  Fiois,  toolt  out  in 
this  coontiy  a  patent  for  a  m^hod  of  coating  {dates  with  iron,  whidi 
lad  already  bran  raccessfhlty  applied  in  Fianc^  and  of  which  the 
xKtit  is  di^  to  M.  Etearj  Gvnier,  of  Paris,  with  whom  M.  Joobert 
tad  had  the  advantage  of  coK^ieiating  in  the  derdopment  of  the 
inTention.     The  principle  is  this  : — 

If  the  two  wires  of  a  galvanic  battery  be  plmiged  sepaiaidy  into 
a  solution  of  iron,  having  ammonia  for  its  basis,  the  wire  of  its  posi- 
tive  pole  is  immediately  acted  npon,  while  that  of  tibe  n^ative  pole 
receives  a  dqwdttrf' the  metal  of  tibesofaitiam.  This  is  the  piinc^ile 
of  the  process  which  has  been  named  "adoage." 

Hie  <^>ention  takes  place  in  this  way  :  By  placing  at  the  podtive 
pde  a  plate  «■  sheet  of  inm,  and  immersii^  it  in  a  proper  iron 
silntian,  the  metal  will  be  dissdved  under  the  actkm  of  the  batteiy, 
and  will  form  an  faydrodikrate  of  iron,  whidi,  being  combined  widi 
tiie  hydroddovate  ai  amnumia  of  the  aoiotion,  will  became  a  biddo- 
r.de  at  ammonia  and  iron  ;  on  a  G(^^ier-plate  being  phoed  at  the 
oppodte  pde  and  Ukewiae  immersed,  if  the  aoiotion  he  proper^f 
Bitnrated,  a  d^Msit  of  iron,  bright  and  ftxieeOj  smooth,  is  tluovn 
upon  the  oiqiper^plate. 

It  is  important  that  a  ferric  aolatian  should  be  anpkyed  which 
"*!&  not  disadve  or  corrode  the  plate  intended  to  be  coaUed,  for  if  it 
le  attempted  to  use  such  a  sdntion,  though  the  iron  will  be  preci- 
pitated, it  win  not  only  be  in  a  noat-cdi»ait  state^  but  the  engraved 
s  xr&ce  itself  will  be  liable  to  be  attacked  and  injured.  It  was 
f  uther  shown  that  the  coating  of  iixm  admits  of  bezng  removed 
f -cm  a  printing  snrEue  of  copper  without  injury  to  the  original 
f  late  :  hence  tiie  original  plate  may,  after  beuig  coated  and  used 
fir  some  time,  have  the  worn  coatii^ranoved,  and  then  be  re-covered 
T  ith  an  iron  coating  as  often  as  may  be  required.  The  inventor 
iientioned  that  dectrotype  plates  oould  not  be  empkyed  because  <^ 
t  leir  softness ;  but  in  fiitor^  1^  the  ap{dicati<m  of  the  inventioa,  it 
V  odd  anij  be  neoeaary  to  muMpfy  dectro  casts  to  sudi  an  extent 
as  might  be  neceasaiy  to  ofsure  the  production  of  prints  w  inq»e»- 
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sions  with  the  requisite  speed.  At  the  same  time,  an  original  en- 
graving on  copper  would  become,  when  treated  according  to  the  in- 
vention, more  lasting  than  if  engraved  on  steel ;  and  by  this  means, 
it  is  stated,  12,000  impressions  have  been  j^roduced  from  one  copper- 
plate.—i^wi/fie;-,  No.  825. 

The  Art-Journal  has  the  following  judicious  remarks  upon  this 
invention:  "We  have  had  an  opportunity  of  examining  certain  of 
the  plates  faced  with  steel,  as  well  some  that  have  been  worked,  as 
others  that  were  prepared  for  working.  The  substance  of  the  dis- 
covery is  the  coating  of  the  engraved  copper- plate  by  means  of  the 
electrotype  process  ;  but  the  most  extraordinary  feature  of  the  result 
is  the  perfect  equality  of  the  disposition  of  the  steel  surface,  which 
is  so  true  and  even  that  no  single  line  of  the  engraving  is  changed ; 
in  short,  a  proof  from  the  copper  cannot  be  distinguished  from  a 
proof  from  the  surface  prepared  with  the  electrotyped  surface.  On 
occasions,  as  for  Art-Union  prints,  when  a  great  number  of  im- 
pressions are  required,  it  has  been  customary  to  electrotyjie  the  plate 
to  the  extent  of  eight  or  ten  fac-similes  ;  but  sometimes  an  electro- 
type plate  will  fail  after  yielding  two  hundred  and  fifty  impressions. 
But  the  plates  prepared  according  to  the  patent  in  question  will 
throw  off  many  thousands  of  impressions  without  any  apparent  wear 
of  the  surface  of  the  plate.  And  should  such  a  number  of  prints  be 
required  as  may  wear  out  the  surface,  which  results  rather  from 
wiping  than  its  contact  with  the  paper,  then  the  worn  coating  of  iron 
or  steel  (for  the  metal  partakes  more  of  the  character  of  the  latter 
than  of  the  former)  may  be  dissolved  off  from  the  plate,  and  a  fresh 
coating  of  iron  deposited  thereon  ;  after  which,  the  printing  may  be 
resumed  as  before,  and  by  thus,  from  time  to  time,  renewing  the 
coating  of  iron,  almost  any  number  of  impressions  may  be  taken 
from  the  engraved  plate." 


MUSIC    PRINTING. 

A  PATENT  has  been  obtained  by  Mr.  Scheurmann,  the  music  pub- 
lisher in  Newgate- street,  for  a  new  method  of  Printing  Music, 
invented  by  him. 

It  is  well  known  that  the  present  comparative  cheapness  of  mu- 
sical publications  has  been  caused  by  the  adoption  of  type-printing 
as  the  substitute  for  engraving.  By  this  means,  editions  of  standard 
works  of  large  circulation,  such  as  Handel's  Oratorios,  &c.,  are  now- 
sold  at  prices  which  a  few  years  ago  would  have  been  incredible. 
But  Mr.  Scheurmann's  invention  will  carry  this  advantage  much 
farther,  and  will  be  much  more  generally  applicable.  Even  in  the- 
best  of  the  present  cheap  publications  (such  as  those  of  the  Oratorios 
used  at  Exeter  Hall)  the  immense  number  of  separate  pieces  of  type 
— in  some  instances  between  three  and  four  thousand  being  em- 
ployed in  setting  up  a  single  page — causes  a  waste  of  time  and 
labour,  and  also  gives  the  printing  a  disjointed  and  broken  appear- 
ance. These  objections  are  obviated  by  Mr.  Scheurmann's  mode  of 
setting  up  the  lines  and  the  notes  on  two  separate  plates,  the  whole- 
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of  one  stave  forming  a  single  piece  of  metal,  and  the  notes  also 
being  solid.  The  result,  independently  of  the  great  diminution  of 
labour,  is  a  clearness  and  sharpness  of  appearance  quite  unattainable 
by  the  old  process — a  fact  shown  by  the  specimens  which  w  aave 
examined.  The  lines  and  notes  being  thus  separately  set  dp,  in 
order  to  avoid  the  necessity  of  double  printing  a  cast  is  taken  of  the 
notes,  and  into  the  mould  thus  obtained,  the  frame  containing  the 
lines  is  pressed.  A  matrix  combining  the  two  plates  is  thus  formed, 
which  is  then  placed  in  a  galvanic  trough,  where  it  receives  a  thin 
shell  of  copper  of  a  few  ounces  weight,  obtained  by  the  electro- 
type process ;  and  the  plate,  being  backed  with  lead,  is  ready  for 
printing. 

There  are  many  ingenious  contrivances  in  the  working  out  of 
Mr.  Scheurmann's  plan.  Among  other  advantages,  it  is  evident 
uhat,  on  an  average,  only  one-tenth  of  the  number  of  types  at  pre- 
isent  in  use  will  be  required  by  the  new  method  ;  and  that  of  course 
■ohere  must  follow  a  proportionate  diminution  in  the  cost  of  produc- 
don,  and  a  corresponding  reduction  in  the  present  price  of  music. 
By  this  process,  too,  the  music  may  be  transposed  to  any  key  by 
dimply  altering  the  signature  (the  sharps  or  flats  at  the  beginning  of 
-:he  piece),  and  raising  or  depressing  the  frame  containing  the  lines, 
■ivithout  the  necessity  of  resetting  a  single  not*.  Another  striking 
<ionsideration  is  the  facility  with  which  a  plate  of  music  once  formed 
in  the  manner  we  have  described,  may  be  multiplied  by  tbe  simple 
<!xpedient  of  taking  casts  from  it.  From  this,  the  moist  important 
results  must  naturallj-  arise. — Daily  Xeics. 


IMPROVEMENTS   IX   PRI^•TIX&   MACHIXERTi. 

Mr.  Applegath,  whose  name  is  universally  known  in  connexion 
"^?ith  Printing  Machinery,  has  introduced  and  patented  a  set  of  Im- 
])rovement3  which  are  applicable  to  machines  where  the  type  or 
]>rinting  sur&ces  are  fixed  on  a  cylinder,  and  where  the  paper  is 
fed  into  the  machines  in  the  form  of  sheets.  Heretofore,  in  such 
cdasses  of  machines,  the  printing  rollers  have  been  of  larger  circum- 
ference than  the  length  of  the  sheets  of  paper  to  be  priniod  thereby, 
by  which  arrangement  comparatively  few  printing  rollers  can  be 
ixinged  round  the  cylinder  carrying  the  type  of  printing  surfaces. 
-Vlr.  Applegaths  improvements  consist  in  reducing  the  size  of  the 
printing  cylinders  so  that  they  may  be  less  in  circumference  than 
the  length  of  the  sheets  of  paper  to  be  printed,  and  sometimes  two 
"-!'"  ^^^J'^  feeding  apparatuses  are  applied  to  each  printing  cylinder. 
-In  this  way  the  number  of  printing  cylinders  working  with  a  given 
tliameter  of  cylinder,  and  consequently  the  number  of  impressions 
<tbtained   from   each  revolution  of   the  type  cylinder,   may  be  in- 

<  reased.  It  is  preferred  that  each  of  the  printing  rollers  or  cylinders 
should  be  wholly  covered  with  blanket  or  felt  when  working  with 
i  uch  descriptions  of  printing  machines.  In  some  cases  the  patentee 
:  pplies  a  small  roller  or  roUers  with  type  or  printing  surfaces  thereon, 
together  with  proper  inking  apparatiis  to  each  of  the  printing  rollers 

<  r  cylinders.     In  this  way  he  is  enabled,  while  printing  the  main 
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portion  of  the  sheet  by  the  large  type  or  printing  cylinder  as  hereto- 
fore, to  introduce,  for  instance,  a  heading  in  a  different  colour,  or,  in 
fact,  any  matter  which  it  is  desirable  to  introduce  ;  and  this  intro- 
duced matter  may  be  changed  without  interfering  with  the  form  on 
the  large  printing  cylinder. 

NEOGRAPHY,    A  NEW   METHOD   OF   PRINTING. 

A  CURIOUS  description  of  a  new  method  of  printing,  invented  by 
a  journeyman  printer  named  Chevallier,  and  called  by  him  Neo- 
graphy,  has  been  given  to  the  mem.bers  of  the  Cercle  de  la  Presse 
Scientifique.  The  object  the  inventor  had  in  view  was  to  obtain 
printing  surfaces  of  a  better  quality  than  stone,  zinc,  or  any  other 
substance  hitherto  used ;  and  moreover  to  get  impressions  of  different 
colours  by  a  single  operation,  instead  of  bringing  the  sheet  under 
the  press  several  times.  The  modus  operandi  is  as  follows : — The 
figures  or  characters  to  be  produced  are  drawn  upon  a  woven  stuff 
or  any  other  which  may  be  penetrated  by  a  liquid ;  the  ink  used 
for  the  purpose  is  composed  of  lamp-black,  Indian  ink,  gum,  sugar^ 
and  common  salt.  This  done,  the  side  on  which  the  figures  have 
been  drawn  receives  a  slight  coating  of  gutta-percha,  and  when  this 
is  dry  the  surface  is  washed.  Now,  since  the  ink  is  composed  of 
Boluble  matter,  this  will  wash  off,  and  the  gutta-percha  which  covered 
the  characters,  and  which  therefore  does  not  adhere  to  the  stuff, 
washes  off  too,  by  which  means  the  stuff  becomes  a  surface  which  is 
only  penetrable  by  liquids  in  those  jjlaces  where  the  characters  were 
drawn,  and  is  perfectly  impenetrable  everywhere  else.  This  done, 
the  wrong  side  of  the  stuff  receives  the  ink  and  colours  which  are  to 
serve  for  printing,  while  the  sheet  is  laid  on  the  right  side.  Under 
the  action  of  the  press,  the  ink  and  colours  penetrate  through  the 
Unprotected  places,  and  a  clear  impression  is  obtained.  Instead  of 
applying  the  ink  and  colours  as  stated,  a  permanent  kind  of  cushion, 
made  much  like  the  balls  formerly  used  for  inking  type,  and  pro- 
perly charged  with  ink  or  colours,  may  be  placed  under  the  stuff, 
and  thus  many  sheets  may  be  worked  off,  before  it  is  necessary  to 
renew  the  ink.  This  invention  has  cost  M.  Chevallier  six  years  of 
labour  and  trouble  to  render  it  practically  useful. —  Critic. 

PATENT   PRINTING   TYPE. 

The  Patent  Type-founding  Company  have  patented  these  two  im- 
portant improvements  in  the  manufacture  of  Type. 

The  first  patent  has  for  its  object  the  production  of  type  of  greatly 
increased  hardness  and  durabiUty.  This  is  effected  by  the  use  of  a  | 
new  alloy. 

The  object  of  the  second  is  to  reduce  the  cost  of  production  by  j 
employing  peculiar  machinery  instead  of  the  usual  tedious  process  of  I 
hand-casting. 

Previous  to  the  date  of  the  first  patent,  the  old  alloy  of  lead  and 
antimony  was  alone  used.  This  is  but  slightly  harder  than  lead, 
yields  readily  under  the  press,  and  becomes  rapidly  deteriorated. 
Attempts  to  produce  a  better  article  had  failed,  and  had  led  to  the 
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confirmed  opinion  that  hardness  could  not  be  obtained  without 
corresponding  brittleness.  The  inventor  (Mr.  Johnson)  of  the 
patented  inventions  in  question  overcomes  this  difficulty ;  and, 
having  specified  the  mode  of  effecting  it,  numerous  imitators  have 
arisen,  all  of  whom,  it  is  alleged,  produce  type  which  is  inferior  to 
that  of  the  original  inventor. 

The  subject  of  the  second  patent  is  an  ingenious  mechanism  for 
casting  type  by  the  simple  revolution  of  cams.  An  iron  vessel  is 
charged  with  the  metal,  kept  in  a  state  of  fusion  by  jets  of  gas.  In 
this  vessel  a  small  pump  is  placed.  A  mould  and  matrix  are  fitted 
in  front  of  the  pump,  and  are  moved  by  cones.  When  the  mould  is 
properly  adjusted,  a  cam  causes  the  pump  to  inject  a  measured  por- 
tion of  liquid  metal  into  the  mould,  and  this  instantly  becomes  cool 
and  solid  by  the  conduction  of  the  metal  of  which  the  mould  is 
formed.  The  type  so  formed  is  then  thrust  out  of  the  mould,  which 
Eigain  closes  for  the  reception  of  another  dose  of  metal. 

About  twenty  patents  were  taken  out  for  machines  before  the  date 
of  that  we  are  describing,  but  it  is  said  that  all  these  failed  to  pro- 
duce perfect  type.     It  is  certain  that  the  chief  founders  in  London 
have  not  adopted  them  in  practice,  notwithstanding  that  machines 
have  been  purchased  by  their  proprietors.     All  the  twenty  machines 
alluded  to,  with  one  exception,  use  the  ordinary  hand-mould  as  the 
starting  point,  the  mechanism  merely  imitating  the  motions  of  the 
workman.     The  failures  are  entirely  attributable  to  the  fact  that  to 
oast  perfect  type  with  the  hand-mould,  intelligence,  as  well  as  mere 
muscular  motion,  is  required,   and  this  can  never  be  supplied  by 
;nechanical  means.     The  workman  ascertains  by  the  sense  of  touch 
whether  this  mould  is  in  perfect  order,  and,  if  not,  the  operation  of 
ijastiug  is  arrested,  the  mould  cleaned,  &c.  ;  otherwise  he  produces 
'.*  big  bodies,"  which  again  would  cause  irregularities  in  the  "  line." 
But  no  machine  can  exercise  this  discrimination,  and  hence  the  im- 
perfect result.     Mr.  Johnson's  patent  overcomes  this  difficulty  by 
iliscarding  the  old  moulds,  and  substituting  one  in  which  the  body  is 
formed  by  an  aperture  of  fixed  dimensions  instead  of  one  made  by 
r.wo  moveable  parts.     Any  particle  of  metal  remaining  from  the  pre- 
•jeding  operation  is  merely  united  to  the  next  jet  of  metal,  without 
affecting  the  dimensions  of  the  type  cast ;  whereas  such  particles 
interposed  between  the  moveable  surfaces  of  the  old  mould  would 
have  prevented  their  contact,  and  enlarged  the  orifice,  and  thereby 
jansed  a  type  to  be  formed  with  a  "big  body."     Other  ingenious 
arrangements  correct  the  tendency  to  irregularity  of  "line,"  tearing 
af  the  faces,  &c.,  with  which  other  machines  are  reproached. 
_  This  machine  obtained  a  first-class  medal  at  the  French  Exposi- 
tion, and  a  Committee  of  the  Paris  Chamber  of  Printers  officially 
:-eported  that  "it  yielded  invariable  and  correct  resvdts,  and  was 
the  most  perfect  and  simple  machine  that  had  appeared. "     It  has 
been  adopted  by  the  Imperial  offices  of  Paris  and  Vienna,  and  was 
smployed  to  produce  the  type  used  for  printing  that  huge  volume, 
he  "Jury  Reports." — Mechanics'  Magazine,  JSo.  1818. 

a  2 
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THE  BOTAL   SOCIETY. 

At  the  Anniversary  Meeting,  November  30,  Lord  "VVrottesley, 
as  President  of  the  Royal  Society,  delivered  his  fe,rewell  address  to 
that  body. 

Lord  Wrottesley  commenced  by  congratulating  the  Fellows,  that 
all  the  measures  rendered  necessary  by  the  removal  of  the  Society  to 
Burlington  House  had  been  completed  ;  and  that  they  now  met  in 
an  apartment,  which,  by  its  size  and  decorations,  may  be  said  to  be 
truly  worthy  of  a  Society,  which,  for  nearly  two  hundred  years,  has 
taken  the  lead  in  fostering  a  spirit  of  investigation  into  the  laws  of 
Nature,  and  thus  promoting  the  best  interests  of  its  country  and 
mankind.  "I  rejoice,"  said  his  Lordship,  "  that  our  walls  are  once 
more  adorned  by  some  of  the  pictures  of  the  most  eminent  of  the 
many  distinguished  men  who,  by  their  lives  and  discoveries,  have 
left  an  imperishable  name  to  posterity,  and  shed  a  halo  of  glory  over 
the  whole  human  race.  Even  as  amidst  the  ruins  of  lona,  our 
great  moralist  felt  his  religious  enthusiasm  powerfully  aroused,  so 
may  the  siglit  of  these  portraits  kindle  in  us  and  our  .successors  an 
earnest  desire  to  emulate  the  virtues  of  those  whom  they  represent 
— that  spirit  of  persevering  research  which  achieved  such  brilliant 
success — that  regard  for  truth  which  deems  no  sacrifice  too  great 
when  the  interests  of  truth  are  at  stake — that  modesty,  the  never- 
failing  companion  of  genius,  which  slightly  regarding  the  results 
attained,  is  almost  overpowered  by  the  sense  of  what  remains  to  be 
accompHshed." 

In  a  former  address,  hopes  were  expressed  that  the  Government 
would  send  an  Expedition  to  the  moutla  of  the  Mackenzie  River,  to 
continue  those  magnetical  observations  which  had  been  so  persever- 
ingly  and  successfully  carried  out  by  Capt.  Macguire,  and  from  which 
Expedition  important  accessions  to  magnetism  would  result.  L^nliap- 
pily  these  hopes  have  not  been  realized.  The  disappointment  may  pos- 
sibly be  traced  to  the  disUke  entertained  to  anything  which  can  by 
possibility  be  designated  as  a  renewal  of  Arctic  voyages,  and  to  a 
want  of  a  due  appreciation  of  the  value  of  the  proposed  researches  ; 
for  it  is  impossible  to  believe  that  any  one  of  average  capacity  and 
discernment  would  undervalue  the  importance  of  prosecuting  re- 
searches of  this  character,  were  he  familiarly  acquainted  with  the 
history  of  scientific  discovery.  "If,"  said  Lord  Wrottesley,  '' our 
leading  statesmen  and  legislators  had  perused  with  the  same  atten- 
tion the  records  of  the  progress  of  science,  as  many  of  them  have 
devoted  to  the  historical  memorials  of  the  two  great  nations  of 
antiquity,  can  it  be  doubted  that  they  would  view  the  questions  in  a 
far  different  light  V 

The  laying  of  the  Atlantic  Telegraph  was  next  adverted  to,  and  a 
sketch  was  given  of  some  of  the  countless  researches  which  preceded 
the  invention  of  this  wonderful    means   of    communicating  with 
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distant  nations.  In  1729,  Grey  discovered  that  electricity  could  be 
transmitted  to  a  distance.  In  1747,  it  was  sent  through  several 
miles  of  wire.  In  1753,  an  anonymous  writer  in  the  Scots'  Magazine 
first  suggested  the  idea  of  an  electric  telegraph.  In  1800,  the 
voltaic  battery  was  invented.  In  1S02,  it  was  discovered  that  the 
earth  might  be  substituted  for  the  return  wire  of  a  voltaic  circuit. 
In  1820,  Oersted  discovered  the  mutual  action  of  voltaic  conductors 
of  magnets,  the  foundation  of  the  science  of  electro-magnetism.  In 
1822,  Ampfere  develoi^ed  the  laws  of  electro- magnetism,  and  dis- 
covered many  new  facts,  and  Arago  detected  the  action  of  a  voltaic 
current  on  soft  iron.  In  1827,  Ohne  developed  the  laws  of  the 
voltaic  circuit.  In  1832,  began  the  brilliant  researches  of  Faraday, 
in  which  he  discovered  and  enunciated  the  laws  of  voltaic  and 
magneto-electric  induction.  In  1S34,  Wheatstone  invented  and 
practically  applied  a  method  of  measuring  the  velocity  of  electricity 
in  metallic  wires.  In  1835,  Gauss  and  Weber  established  a  .system 
cf  electric  telegraphic  communication  between  the  Observatory  at 
(;<)ttingen  and  the  University  ;  and  in  July,  1837,  Wheatstone  first 
tried  his  telegraph  on  the  line  of  the  London  and  Birmingham  Rail- 
vfay.  During  all  this  time  the  voltaic  battery  was  gradually  im- 
proved, and  its  powers  vastly  augmented,  by  Daniell  and  Grove. 

Chemistry  was  also  brought  forward,  as  affording  abundant 
evidence  of  the  advantages  derived  from  the  pursuit  of  abstract 
science,  when  viewed  in  its  bearing  upon  the  comfort  and  con- 
venience of  mankind. 

At  the  close  of  the  last  century,  the  Swedish  chemist  Scheele 
made  a  series  of  experiments  on  the  black  oxide  of  manganese.  To 
s)me  this  might  have  seemed  a  very  unprofitable  waste  of  time  ;  but 
what  was  the  result  ?  Chlorine  was  discovered,  a  substance  of  the 
greatest  importance  in  the  arts.  BerthoUet,  finding  that  this  gas 
changed  the  colour  of  the  corks  of  the  bottles  in  which  it  was  con- 
fined, suggested  its  employment  as  a  bleaching  agent.  This  led  to  a 
t)tal  revolution  in  the  art  of  bleaching,  shortening  the  process  from 
several  months  to  a  few  hours.  Again,  the  discovery  of  iodine  was 
tie  result  of  a  not  very  promising  examination  of  the  refuse  of  kelp 
liquors,  and  a  laborious  train  of  investigation  into  the  laws  of  de- 
CDmposition  gave  us  chloroform,  which,  besides  greatly  alleviating 
human  suffeiing,  is  the  basis  of  Photography.  Then,  again,  Pro- 
f  jssor  Owen  has  lately  shown  how  much  agricultural  wealth  may  be 
tlerived  from  the  proper  application  of  a  single  neglected  fossil. 

There  is  now  every  reason  to  hoi>e  that  the  Government  of 
''7'ictoria  will  erect  a  four- foot  reflector  for  the  observation  of  the 
southern  nebulaB  ;  and  thus  what  has  been  done,  and  is  now  doing, 
f  Dr  the  nebulae  in  our  own  latitudes  by  the  magnificent  instrument  of 
]x)rd  Rosse,  will  be  imitated  at  Melbourne.  The  history  of  the 
]>rogress  of  astronomical  science  has  already  disclosed  both  the  evil 
effects  of  neglecting  these  duties,  and  the  benefits  which  are  likely  to 
JXjcrue  when  they  are  properly  fulfilled.  Thus  the  motions  of  the 
c  omet  of  Encke  first  suggested  to  astronomers  the  probability  of  the 
c  xistence  of  some  highly  attenuated  medium  or  ether  pervading  the 
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planetary  spaces,  in  which  both  planets  and  comets  perform  their 
revolutions.  Every  succeeding  return  of  this  most  interesting 
though  diminutive  body  has  tended  to  confirm  and  strengthen  that 
probability,  which  has  now  nearly,  if  not  entirely,  assumed  a 
physical  fact ;  and  if  this  be  conclusively  established,  it  will  be  of 
the  utmost  physical  importance.  Mr.  Maclear's  fine  equatorial, 
which  has  been  of  signal  service  in  observing  Encke's  comet  at  the 
Cape  of  Good  Hope,  will  now  be  turned  to  profitable  account  in 
following  up  the  fine  comet  of  Donati,  which  has  just  escaped  from 
our  view  to  present  itself,  but  shorn  of  most  of  its  former  splendour, 
to  the  expectant  gaze  of  Southern  astronomers. 

Lord  Wrottesley  next  proceeded  to  give  an  account  of  the  steps 
taken  by  the  Council  of  the  Koyal  Society  and  the  Committee  of  the 
British  Association  relative  to  the  re-establishment  for  a  limited 
period  of  magnetical  observations  at  the  four  stations  of  Newfound- 
land, Vancouver's  Island,  the  Falkland  Isles,  and  at  Pekin.  The 
Government  has  been  strongly  urged  to  grant  a  sufiicient  sum  of 
money  for  this  purpose  ;  for  besides  the  benefits  which  may  flow 
from  the  complete  elimination  and  elucidation  of  the  magnetical 
laws,  the  construction  of  correct  and  complete  charts,  showing  the 
variation  and  the  isodynamical  and  isoclinal  lines  at  some  given 
epoch,  is  alone  an  object  of  transcendent  importance  to  commerce 
and  navigation.  To  this  must  be  added  the  accurate  establishment 
of  the  data  on  which  are  founded  the  methods  adopted  for  ascertain- 
ing and  correcting  the  deviations  of  the  compass  in  iron  ships  ;  and 
in°addition  to  all  this,  we  must  always  bear  in  mind  that  the  result 
of  modern  speculations  seems  to  show  that  all  the  so-called  im- 
ponderable agents— heat,  light,  electricity,  and  magnetism— are 
intimately  connected  by  mysterious  links  ;  every  accession  to  our 
knowledge  of  one  has  therefore  an  important  bearing  on  the  elucida- 
tion of  all  the  others.  ,  ^      ,  ^^, 

The  Patent  Laws  were  then  adverted  to,  and  Lord  Wrottesley 
stated  that  the  whole  subject  of  their  working  must  at  no  very  dis- 
tant date  undergo  a  searching  investigation.  It  can  never  be  tole- 
rated that  inventors  to  whom  we  owe  inestimable  accessions  to  the 
conveniences  and  business  of  life  should  be  subject  to  a  tax  peculiar 
to  their  class  alone  ;  and  this  must  be  the  effect  of  the  present  law 
so  long  as  fees  are  received  from  the  patentees,  exceeding  the 
amount  which  may  be  reasonably  demanded  for  purposes  in  which 
they  have  themselves  a  direct  interest,  and  the  surplus  carried  to  the 
account  of  the  public  exchequer. 

A  contrast  was  then  drawn  between  the  system  adopted  by  our 
Government  in  obtaining  scientific  counsel  with  that  of  Continental 
Governments.  , ,  ,    . 

In  conclusion.  Lord  Wrottesley  adverted  to  the  blot  m  our 
system,  that  men  eminent  in  the  various  walks  of  science  are  not 
oflBcially  recognised,  in  any  way,  as  authorities,  or  appealed  to,  ex- 
cept occasionally,  and  by  accident,  whenever  some  member  of  the 
Administration  may  happen  to  perceive  that  their  counsel  might 
advance  the  object  in  view,  and  be  profitable  to  the  State  ;  it  seem- 
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ing  never  to  have  occurred  either  to  the  Government  or  Parliament 
that  the  materials  exist  out  of  which  a  Board  may  be  formed,  which 
raight  be  expected  to  give  wholesome  advice  on  scientific  questions, — 
take  on  themselves  a  share  of  the  Government  responsibility,  and 
save  the  country  from  the  bad  consequences  which  now  flow,  either 
from  neglecting  to  take  counsel,  or  from  the  careless  and  indetermi- 
nate way  in  which  it  is  sometimes  sought  and  obtained.  Lord 
■\Vrottesley  is  willing,  however,  to  admit  that  these  evils  are  miti- 
gated by  Parliament  placing  the  sum  of  lOOOL  yearly,  in  aid  of 
scientific  researches,  at  the  disposal  of  a  Board  appointed  by  the 
Council  of  the  Royal  Society.* 

Lord  Wrottesley  then  took  a  graceful  farewell  of  the  Society  ;  and 
in  resigning  the  chair,  paid  a  well- merited  tribute  to  the  distinguished 
scivant  (Sir  Benjamin  Brodie)  by  whom  his  Lordship  has  been  suc- 
ceeded.    {See  the  Frontispiece  to  the  present  volume.) 

The  following  medals  were  then  awarded  : — The  Copley  medal  to 
Sir  C.  Lyell,  for  his  various  Researches  and  Writings,  by  which  he 
lias  contributed  to  the  advance  of  Geology  ;  a  Royal  medal  to  Mr. 
A.  Hancock,  for  his  various  Researches  on  the  Anatomy  of  the 
Mollusca ;  a  second  Royal  medal  to  Mr.  W.  Lassell,  for  his  various 
jistronomical  Discoveries  and  Researches ;  and  the  Rumford  medal 
to  M.  Jules  Janin,  Professor  in  the  £cole  Polytechnique,  Paris,  for 
Ids  various  Experimental  Researches  on  Light. 

The  Society  then  proceeded  to  the  election  of  Council  and  officers 
for  the  ensuing  year,  and  the  following  noblemen  and  gentlemen 
^vere  duly  elected  : — President,  Sir  B.  C.  Brodie,  Bart.  ;  Treasurer, 
Major-Gen.  E.  Sabine  ;  Secretaries,  W.  Sharpey,  M.D.,  and  G.  G. 
Stokes,  Esq.  ;  Foreirjn  Secretary,  W.  H.  Miller,  Esq.  :  Other 
Members  of  the  Council,  H.  W.  D.  Ackland,  M.D.  :  Admiral  Sir 
<5.  Back  ;  Rev.  J.  Barlow  ;  T.  Bell,  Esq. ;  the  Duke  of  Devon- 
shire ;  E.  Frankland,  Ph.  D.  ;  J.  P.  Gassiot,  Esq.  ;  P.  Hardwick, 
Esq.,  R.A.  ;  A.  Henfrey,  Esq.  :  Lieut.-Col.  H.  James,  R.E.  ;  Sir 
Ji.  I.  Murchison  ;  J.  Percy,  M.D.  ;  A.  Smith,  Esq.  ;  C.  Wheat- 
f;tone,  Esq.  ;  Rev.  "W.  Whewell,  D.D.  ;    and  the  Lord  Wrottesley. 

The  Society  and  their  friends  dined  after  the  election  at  Willis's 
ISooms — Sir  Benjamin  Brodie,  Bart.,  in  the  chair. 


DECIMALS. 

A  DEPUTATION  to  the  Chancellor  of  the  Exchequer,  and  a  public 
:neeting  at  Liverpool,  have  called  attention  to  one  little  phase  of  the 
Decimal  question.  The  object  is  to  enact  that  corn  and  dry  goods 
ihcvdd  be  sold,  not  by  measure,  but  by  the  weight  of  100  pounds  ; 
md  that  the  Customs  duties  should  betaken  on  100  pounds  instead 
of  the  hundred-weight  of  112  pounds.  In  many  parts  of  the  country 
30ine  progress  has  been  made:  corn,  potatoes,  &c.,  are  sold  by 
weight,  though  the  weights  are  called  bushels  or  pecks.  It  was 
represented  to  the  Chancellor  of  the  Exchequer  by  Mr.  Miller,  of  the 
Bank  of  England,  that  the  112  pounds,  instead  of  100,  causes  Jive 

*  This  glance  at  the  leading  features  of  the  Address  is  abridged  from  the  able 
Report  in  the  Atheruenm,  No.  1623. 
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raiUions  of  useless  figures  to  be  written  every  year,  in  nothing  but 
invoices,  &c.,  of  bonded  tea  :  and  many  of  these  figures  are  results  of 
useless  calculation.  If  this  be  true, — and  Mr.  Miller  is  not  an  easy 
man  to  be  put  down  on  such  a  point, — what  can  be  the  whole  num- 
ber of  figures  written  down  in  a  year,  which  might  be  saved  by  a 
complete  decimal  system  of  weights,  measures,  and  coinage  1  Such 
a  calculation  serves  to  give  some  idea  of  what  the  whole  number  of 
figures  may  be  which  are  written  down  every  year  in  Great  Britain. 
At  first,  we  thought  that  business  might  perhaps  be  represented  by 
two  millions  of  persons  writing  each  one  hundred  figures  a  day  for 
three  hundred  days.  But  this  we  had  to  give  up  :  we  could  never 
imagine  the  useless  figures  connected  with  nothing  but  tea  in  the 
Custom-houses  to  be  so  much  as  one  out  of  every  twelve  thousand 
of  all  the  numbers  written.  Consequently,  sixty  thousand  million 
is  not  nearly  enough :  two  hundred  thousand  million  is  nearer  the 
mark.  Nor  indeed  is  it  unlikely  that  every  soul  in  the  country,  man, 
■woman,  and  child,  should  write,  one  with  another,  twenty  figures  a 
day  each.  Whatever  the  number  may  be,  we  are  satisfied  that  one- 
quarter  of  them  are  useless  and  worse  than  useless  consequences  of 
our  non-decimal  systems.  Fifty  thousand  millions  of  useless  figures, 
at  least,  in  every  year,  in  the  United  Kingdom  only  !  and  a  million' 
represents  the  number  of  beats  of  the  clock  in  about  twelve  days  and 
nights. — The  Athenaum. 

MODE   OF   CONSTRUCTING   THE   KECTANGULAR   HYPEBBOLA   BY 
POINTS. 

Mr.  G.  Thurnell  has  communicated  to  the  British  Association 
a  paper  on  this  subject,  illustrated  by  two  figures.  In  the  first,  Mr. 
Thurnell  showed  a  very  ingenious  and  simple  mathematical  construc- 
tion :  by  means  of  concentric  circles  and  parallel  lines,  he  affixed 
any  number  of  points  that  might  be  desired  of  a  Eectaugular 
Hyperbola.  In  the  second  figure,  he  showed  the  application  of  this 
to  the  forming  the  model  by  which  to  work  the  shafts  of  columns 
■with  hyperbolical  entasis,  exemplifying  his  subject  by  giving  the 
leading  measurements  of  the  columns  of  the  Parthenon, 

The  President  observed,  that  this  was  a  very  simple  and  ingenious 
method  of  constructing  the  hyperbola  by  points,  and  might  therefore 
be  useful  to  architects  ;  but  altliough  the  Greeks  were  fully  aware  of 
the  properties  of  this  curve,  and  may  therefore  have  constructed  the 
shafts  of  their  columns  by  it,  yet  he  much  doubted  whether,  after 
crumbling  for  ages,  the  columns  of  the  Parthenon  could  now  give  us 
the  infinitesimal  distinction  between  hyperbolic  and  any  other  curve 
they  may  have  used.  

MAGNETIC   DECLINATION. 

From  a  table  published  by  Encke,  in  the  Memoirs  of  the  Berlin 
Academy,  it  appears  that  in  the  fifteen  years  between  1839  and  1854 
the  magnetic  "declination,"  or  the  westerly  deviation  of  the  magnetic 
north  from  the  true  north,  has  diminished  1°  494';  ^^'^^  "  variation' 
has,  therefore,  been  at  the  mean  rate  of  7  3  minutes  per  annum  j  but 
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it  has  been  a  little  greater  in  the  second  half  of  the  term  than  the^ 
fii^t.  The  declination  at  Berlin  in  1854  was  14°  56'  52". — Mr. 
Slaclaren,  in  the  Scotsman. 

At  a  meeting  of  the  Eoyal  Belgian  Academy,  a  letter  has  been  read 
from  Hansteen  to  the  secretar}',  il.  Quetelet,  stating  that  with  one 
of  Gambey's  needles,  aided  by  careful  manipulation,  he  is  able  to 
take  the  precise  dip  within  at  least  half  a  minute.  From  observa- 
tions made  in  four  summer  months  with  a  dipping-needle  and  unifilar 
and  bifilar  horizontal  needles,  he  has  come  to  the  conclusion  that  the 
diurnal  variation,  observable  in  magnetic  phenomena,  is  produced  by 
a  feeble  periurbatire  force  which  turns  round  the  horizon  from  east  to 
tcist  in  t»:eiity-fmir  hours.  "  When  this  force  proceeds  to  the  south, 
the  horizontal  intensity  diminishes,  the  inclination  augments,  and 
the  declination  has  its  mean  value  (about  ten  houi-s  before  midday) : 
when  it  proceeds  to  the  north,  the  horizontal  intensity  increases,  the 
inclination  diminishes,  and  the  declination  assumes  its  mean  value, 
waich  takes  place  about  an  hour  before  sunset ;  when  it  proceeds 
towards  the  west  or  the  east,  the  respective  declination  augments 
or  diminishes  (one  hour  after  midday,  eight  hours  before  midday  or 
midnight)."  The  inclination  or  dip,  which  is  now  decreasing,  will 
reach  its  minimum,  Hansteen  thinks,  in  Western  Europe,  in  187S, 
aid  has  already  reached  it  in  Siberia.  Its  maximum  was  in  1678, 
indicating  a  period  of  two  hundred  years. 


TEBBESTRIAL   MAGNETISM. 

Mr.  J.  Drcmmosd  has  communicated  to  the  British  Association 
the  two  following  papers  : — 1.  "  On  the  Intensity  of  the  Terrestrial 
31  agnetic  Force."  In  comparing  the  observations  of  the  dip  with 
those  of  the  intensity,  the  author  found  some  anomalous  results,  of 
which  the  following  is  an  example.  In  the  diurnal  variation  the  dip 
is  at  a  minimum  about  S  A.M.,  at  a  maximum  about  11  A.M.,  after 
wiich  it  decreases  to  a  minimum  again  about  2  P.M.  Turning  now 
to  the  intensity,  the  maximum  is  found  to  occur  about  8  A.M.,  and 
the  minimum  about  11  a.m.,  after  which  it  again  increases,  reaching 
a  maximum  in  the  j^ftemoon.  From  these  facts,  then,  it  would  ap- 
pear that,  while  the  earth  exerts  a  greater  attracting  power  over  the 
ntedle  about  11  a.m.  than  either  before  that  hour  or  after  it,  the  in- 
tensity of  the  force  by  which  this  is  accomplished  is  then  at  its 
minimum.  In  other  words,  we  are  driven  to  the  conclusion,  that 
the  earth  exerts  a  greater  attracting  power  by  a  minimum  of  force 
than  by  a  maximum, — a  conclusion  entirely  at  variance  with  all  our 
knowledge  of  the  magnetic  force.  This  anomalous  result  the 
ai  thor  traced  to  the  assumption  lying  at  the  foundation  of  the  pre- 
sent theoi7  of  the  intensity, — viz.,  that  the  terrestrial  force  is  ex- 
erted in  the  direction  of  the  dip  ;  and  from  an  analysis  of  the  phe- 
nc  mena  of  the  dip  he  arrived  at  the  following  laws  :— 1.  That  the 
tr  ae  direction  in  which  the  earth's  force  is  exerted  is  in  the  radial 
In  e  of  its  centre,  at  least  so  within  certoin  limits,  the  earth  being  a 
spheroid  and  not  a  sphere.  2.  That  the  force  being  at  all  points 
HI  on  the  earth's  surface  exerted  in  the  radial  line  of  its  centre,— and 
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the  vibrations  of  a  horizontal  needle  being,  therefore,  at  all  stations 
made  at  right  angles  to  the  direction  of  the  force,  their  number  at 
any  two  or  more  stations  in  similar  times,  or  at  different  periods  in 
similar  times,  indicates  exactly  the  ratio  of  the  force  at  each  station 
and  at  each  period. 

2.  "  On  the  Development  of  a  Physical  Theory  of  Terrestrial  Mag- 
netism." The  fundamental  principle  of  this  theory  was  the  follow- 
ing. Assuming  the  prevailing  idea  regarding  the  early  condition 
and  present  state  of  the  globe, — viz.,  that  it  has  cooled  down  from  a 
state  of  fluidity,  and  now  consists  of  a  solid  crust  inclosing  a  molten 
nucleus, — the  author  assumed  also  that  the  sun,  moon,  and  other 
planetary  bodies  must  exert  the  same  influence  upon  the  inclosed 
fluid  which  they  exert  upon  the  surface  ocean  in  producing  the  tides  : 
— that,  consequently,  a  system  of  internal  tides  must  be  occasioned 
simultaneously  with  the  external  tides.  Further,  accepting  the 
theory  of  Gauss,  that  the  entire  matter  of  the  globe  is  magnetic,  he 
concluded  also  that  the  passage  of  these  internal  waves  must  occasion 
corresponding  changes  in  the  position  of  the  needle  ;  and  reasoning 
from  these  premises,  he  arrived  at  the  following  conclusions,  in  regard 
to  the  changes  in  position  which  the  needle  ought  to  undergo.  A 
declination  needle  at  any  station  resting  on  the  line  of  the  magnetic 
meridian  ought,  upon  one  of  the  internal  waves  coming  from  the 
eastward,  to  make  an  excursion  to  meet  it ;  as  the  crest  of  the  wave 
approaches  the  station  of  observation,  the  needle  ought  to  return 
with  it  ;  and  when  it  comes  immediately  beneath  the  point  of  obser- 
vation, the  needle  ought  to  coincide  again  with  the  meridian.  As 
the  wave  proceeds  westward,  the  needle  ought  to  follow  it,  making  a 
westerly  excursion  equal  to  the  easterly  ;  and  as  the  wave  passes 
further  west,  and  its  influence  over  the  needle  thereby  declines,  the 
latter  ought  slowly  to  return  again  to  the  meridian.  Again,  an  in- 
clination needle  ought  to  begin  slowly  to  dip  as  the  crest  of  the  wave 
approaches  the  station  of  observation,  reaching  its  maximum  when 
the  wave  is  immediately  beneath  it,  and  slowly  rising  again  to  its 
former  position  as  the  wave  passes  eastward.  And  the  intensity,  as 
indicated  by  the  oscillating  needle,  ought  to  inci-ease  as  the  crest  of 
the  wave  approaches  the  station,  reaching  its  maximum  when  it  is 
immediately  beneath  it,  and  decreasing  gradually  as  the  wave  pro- 
ceeds to  the  westward,  the  maximum  of  intensity  thus  coinciding 
with  the  maximum  of  inclination.  Comparing  the  results  of  obser- 
vation with  the  conditions  of  this  theory,  the  author  found  them 
completely  to  harmonize. — Athenceum  lieport. 

CONFIGURATION   OP   THE   EARTH. 

The  Rev.  J.  Dingle  has  communicated  to  the  British  Association, 
a  paper  "On  the  Configuration  of  the  Surface  of  the  Earth."  This 
was  a  most  ingenious  though  very  speculative  attempt  to  trace,  from 
the  cooling  down  of  a  body  so  composed  as  our  earth  is  known  to  be 
from  a  high  state  of  incandescence,  Iiow  the  great  mountain  ridges 
were  first  formed,  and  then  in  succession  the  continents,  larger 
islands  and  groups  of  islands  in  succession,  by  deposits  from  currents 
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such  as  the  author  conceived  must  have  been  early  established  in  the 
ocean,  which  volcanic  actions,  at  first  most  violent,  would  chiefly 
manifest  themselves  along  the  parts  in  the  neighbourhood  of  the 
mountain  ridges.  

INTERXAL  TEMPERATCKE  OF  THE  EARTH. 

There  has  been  read  to  the  British  Association,  a  paper  "  On  the 
Distribution  of  Heat  in  the  Interior  of  the  Earth,"  by  Dr.  F.  A. 
Siljestrom,  of  Stockholm. 

Professor  Hennessy  remarked  that  the  views  of  Dr.  Siljestrom 
seemed  to  state  in  other  words  the  well-known  fact,  that  a  mass  of 
fluid  possessing  different  temperatures  in  different  parts  of  its  interior 
must  be  subjected  to  a  process  of  convection.  The  result  is  usually 
a  change  of  volume  in  the  entire  mass  of  circulating  fluid.  This 
change  is  capable  of  being  observed  in  ordinary  experiments,  and 
n:ay  also  affect  the  volume  of  the  fluid  matter  in  the  interior  of  the 
earth,  provided  the  changes  of  temperature  of  the  fluid  are  suflaciently 
great.  But  it  is  clearly  proved  that  the  refrigeration  of  the  earth  is 
n  3W  so  extremely  slow,  that  it  ia  not  likely  that  any  considerable 
changes  of  volumes  arising  from  this  cause  could  have  arisen  withm 
recent  periods.  If  such  changes  have  arisen,  they  must  have  occurred 
during  remote  geological  epochs. 


botatory  ilOTIOX. 
Professor  Badex  Powell  has  communicated  to  the  Eoyal 
Institution,  a  paper  "On  Rotatory  Stability,  and  its  application 
tc.  Astronomical  Observations  on  board  Ships,"  observing  that  the 
subject  of  Rotatory  Motion,  especially  when  taking  place  under  those 
combinations  which  are  presented  in  the  gyroscope  or  free-balanced 
revolver,  had  attracted  much  attention  at  the  present  day.  The 
primary  mechanical  principles  have  long  since  been  acknowledged  in 
tlieorj',  but  the  practical  results  have  been  but  little  considered  ;  so 
iruch  so,  that  while  these  results  excited  so  much  wonder  when  ex- 
hibited in  a  scientific  form,  it  was  forgotten  how  perfectly  similar 
and  equally  paradoxical  in  its  nature  is  the  common  and  familiar 
result  of  a  top  sustained,  by  the  mere  act  of  spinning,  in  a  position 
fnm  whicli  it  directly  falls  when  the  rotation  ceases.  The  princijjle 
ol'the  "composition  of  rotation"  showed  the  identity  of  the  results 
on  a  small  scale  with  the  grand  cosmical  phenomenon  of  the  preces- 
si  3n  of  the  equinoxes  ;  but  another  application  of  the  same  principles 
remained  unknown  until  pointed  out,  and  actually  effected,  by  the 
ir  ventions  of  Professor  Piazzi  Smyth,  namely  the  use  of  rotatory  appa- 
rf  tus  for  giving  an  invariable  plane  or  platform  for  astronomical  in- 
struments used  at  sea.  Two  simple  first  principles  in  d'tTiamics  give 
tie  clue  to  the  whole  of  the  appUcation  for  the  fixity  of  the  plane  of 
re  tation  and  the  composition  of  rotatory  motion.  The  first  is  the 
tendency  of  a  body  in  rotation  to  retain  that  rotation  in  the  same 
place  when  perfectly  balanced,  irrespective  of  the  motion  of  external 
objects  ;  the  second  ia  when  a  force  is  impressed  on  a  body  in  rota- 
tion it  does  not  show  it.self  directly,  but  is  compounded  with  the  first 
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motion,  so  that  the  rotation  takes  an  intermediate  direction,  or  the 
axis  shifts  its  position  in  space.  This  being  the  cause  of  the  motion 
of  the  earth's  axis,  giving  rise  to  the  precession  of  the  equinoxes,  it 
is  called  a  precessional  motion.  Professor  Powell  thus  takes  a  sum- 
mary view  of  the  whole  subject :  ' '  The  gyroscope,  when  its  equili- 
brium is  slightly  disturbed,  demonstrates  the  precession  of  equinoxes, 
explains  the  boomerang,  and  sustains  itself  in  the  air  against  gravi- 
tation. When  its  equilibrium  is  undisturbed,  it  exhibits  to  the  eye 
the  actual  rotation  of  the  earth  ;  and  when  restricted  to  one  plane, 
it  acts  as  a  magnetic  needle  without  magnetism,  or  spontaneously 
rotates  in  parallelism  with  the  earth.  To  these  remarkable  and  some- 
what paradoxical  applications,  we  have  now  added  another  of  far 
higher  utility — that  it  gives  perfect  stability  for  the  nicest  astronomi- 
cal observations  on  board  a  ship  pitching  and  tossing  with  every 
■wave  and  gust  of  wind."  

PHYSICAL   PROPERTIES   OP   ICE. 

Professor  Tyndall  has  read  to  the  Royal  Institution  a  paper  on 
this  investigation,  which  lie  introduced  by  some  remarks  on  force  in 
general,  and  then  especial  reference  was  made  to  the  force  by  which 
crystalline  architecture  is  accomplished.  Some  phenomena  of  crystal- 
lization were  shown  by  means  of  the  photo-electric  microscope.  The 
manner  in  which  the  molecular  aggregation  was  affected  when  a 
beam  of  radiant  heat  was  sent  into  the  interior  of  a  mass  of  ice 
■was  examined.  The  track  of  such  a  beam  presented  a  beautiful  ap- 
pearance,— flattened  spheroids  were  observed,  which  at  certain  inci- 
dences of  the  hght,  shone  with  more  than  metallic  brilliancy,  and 
around  each  a  liquid  flower,  consisting  invariably  of  six  petals,  was 
formed.  The  spot  at  the  centre  of  eacli  flower  was  proved  to  be  a 
vacuum  ;  and  the  formation  of  the  flowers  in  a  piece  of  ice  through 
■which  a  beam  of  electric  light  was  transmitted  was  rendered  visible 
to  the  audience.  The  air-and- water  cavities,  which,  in  the  case  of 
glacier  ice,  have  caused  so  much  discussion,  ■were  next  examined.  It 
■was  proved  that  the  water  was  due  to  the  melting  of  the  ice  round 
the  air  cavities.  The  hypothesis  propounded  by  M.  Agassiz  and 
the  Messrs.  Schlagintweit  to  account  for  tliis  water,  and  which  has 
hitherto  been  universally  accepted,  is,  that  the  ice  permits  the  radiant 
heat  to  pass,  tlie  heat  warms  the  air,  and  it,  in  its  turn,  melts 
the  ice.  It  was  proved  by  the  speaker  that  this  view  is 
wholly  untenable.  One  of  its  consequences  would  be  that  a 
bubble  of  air  would  be  capable  of  absorbing  in  a  few  minutes 
a  quantity  of  heat  which  would  raise  its  temperature  upwards  of 
400,000  degrees,  or  more  than  160  times  that  of  fused  cast-iron. 
The  melting  of  the  ice  was  shown  to  be  a  simple  consequence  of  the 
dynamical  theory  of  heat :  molecular  motion  is  transmitted  through 
the  solid  ice,  without  prejudice  to  its  solidity,  and  detaches  the  par- 
ticles at  the  surface  of  the  internal  cavitj',  as  the  last  of  a  series  of 
elastic  balls  is  detached  by  a  force  which  has  traversed  a  row  of  them 
■without  producing  visible  separation.  The  passage  of  snow  into 
glacier  ice  was  next  considered.     It  was  refeired  to  the  enormous 
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~^ressare  of  the  moist  ntvt  u|)on  its  own  mass.  That  moisture  was 
necessary  was  shown  by  moulding  ice  at  32"  into  cups  ;  while,  when 
it  was  rendered  perfectly  dry  by  immersion  in  a  bath  of  solid  carbonic 
acid  and  ether,  the  ice,  on  being  crushed,  became  a  powder  as  white 
13  snow.  Crushed  glass  or  quartz  could  not  have  been  whiter  or 
more  opaque. 

In  a  paper  read  to  the  Eoyal  Society,  "  On  the  Stratification  of 
Vesicular  Ice  by  Pressure,"  Professor  Thomson  indicates  a  mechani- 
cal theory  as  the  explanation  of  the  veined  structure  of  glacial  ice, 
especially  applicable  to  account  for  the  stratification  of  the  vesicles 
observed  in  ice  originally  clear,  and  subjected  to  difierential  pressure, 
by  Dr.  Tyndall ;  the  formation  of  the  vesicles  themselves  being  anti- 
cipated by  Professor  Thomson's  brother's  theory,  published  in  the 
"  Proceedings"  for  May,  1857. 

Professor  Thomson  believes  the  theory  he  has  given  above  to  con- 
t.iin  the  true  explanation  of  one  remarkable  fact  observed  by  Dr. 
I'yndall  in  connexion  with  the  beautiful  set  of  phenomena  which  he 
discovered  t<o  be  produced  by  radiant  heat,  concentrated  on  an  inter- 
nal portion  of  a  mass  of  clear  ice  by  a  lens  ;  the  fact,  namely,  that 
t.ie  planes  in  which  the  vesicles  extend  are  generally'  parallel  to  the 
sides  when  the  mass  of  ice  operated  on  is  a  flat  slab  ;  for  the  solid 
V  ill  yield  to  the  "negative"  internal  pressure  due  to  the  contrac- 
tility of  the  melting  ice,  most  easily  in  the  direction  perpendicular  to 
the  sides.  The  so-called  negative  pressure  is  therefore  least,  or 
vhich  is  the  same  thing,  the  positive  pressure  is  greatest  in  this 
direction.  Hence  the  vesicles  of  melted  ice,  or  of  vapour  caused  by 
tiie  contraction  of  melted  ice,  must,  as  here  shown,  tend  to  place 
tiiemselves  parallel  to  the  sides  of  the  slab. 

The  divisions  of  the  vesicular  layers  into  leaves  like  six-petaled 
flowers,  is  a  phenomenon  which  does  not  seem  as  yet  so  easily  ex- 
p  ained  ;  but  Professor  Thomson  cannot  see  that  any  of  the  pheno- 
irena  described  by  Dr.  Tyndall  can  be  considered  as  having  been 
proved  to  be  due  to  ice  having  mechanical  properties  of  a  uniaxal 
crystal.  

ATMOSPHERIC  TEMPERATUBE  AXD  THE  EABTH'S  SURFACE. 

Pkofessor  Hexnesst  has  read  to  the  British  Association,  a  paper 
"  On  the  Heating  of  the  Atmosphere  by  Contact  with  the  Earth's 
Surface."  The  Temperature  of  the  atmosphere  depends  principally 
oil  the  heat  which  it  receives  from  the  sun  and  on  what  it  loses  by 
K  diation.  A  portion  of  the  solar  heat  is  absorbed  in  passing  through 
tie  air,  while  another  portion  penetrates  to  the  earth's  surface.  The 
g:-ound  becomes  thus  heated,  and  the  lower  strata  of  the  atmosphere 
a<;quire  the  greater  part  of  their  heat  from  contact  with  the  warmed 
siirface.  It  is  admitt«d  that  the  mode  in  which  the  air  becomes 
h'ated  by  contact  with  the  ground  must  be  a  kind  of  circulation 
analogous  to  that  seen  in  the  movements  of  a  heated  mass  of  liquid, 
such  as  boiling  water.  When  studying  the  vertical  movements  of 
tl.e  atmosphere,  with  reference  to  which  Professor  Hennessy  made 
A  communication  to  the  Association  last  year,    he   had   been  led 
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to  consider  the  connexion  between  such  movements  and  the  influence 
of  the  heated  ground.  In  order  to  exiDerimentally  study  the  ques- 
tion, thermometers  were  suspended  at  different  heights  above  the 
ground,  and  under  different  circumstances  of  exposure  to  the  influ- 
ence of  the  supposed  currents.  Observations  were  made  every 
minute,  and  sometimes  every  half  minute,  during  short  intervals, 
about  the  middle  of  the  month  of  May,  on  days  when  the  sky  was 
clear,  and  during  which  there  was  consequently  a  great  deal  of  solar 
radiation.  In  general  the  thermometers  exhibited  fluctuations  of 
temperature,  the  intensity  of  which  diminished  the  more  they  were 
protected  from  the  influence  of  circulating  currents  in  the  air.  The 
greatest  fluctuations  were  presented  by  thermometers  with  blackened 
bulbs  exposed  in  the  sun.  This  arose  from  the  circumstance  that 
the  blackened  bulbs,  by  acquiring  a  high  temperature,  became  them- 
selves disturbing  agents  in  the  calorific  conditions  of  the  suiTound- 
ing  air.  Evidence  of  similar  phenomena  appears  to  be  presented  by 
the  curves  of  temperature  obtained  by  the  aid  of  photographical 
registration  at  the  Eadcliffe  Observatory  in  Oxford.  ^  Attention  has 
been  called  by  Mr.  Johnson  to  a  remarkable  serration  in  the  tempe- 
rature curves  during  the  day.  This  seiration  is  found  only  when 
there  is  a  considerable  amount  of  solar  radiation,  it  disappears  during 
sunless  and  cloudy  weather.  While  it  is  explained  by  referring  it 
to  the  influence  of  the  solar  heat  upon  the  ground,  and  the  conse- 
quent circulation  of  small  atmospheric  currents,  it  affords  a  very 
satisfactory  confirmation  of  tlie  trustworthiness  of  the  photographical 
method  of  registration.  _ 

Professor  Hennessy  then  read  to  the  Section,  a  paper  "  On 
the  Decrease  of  Temperature  over  Elevated  Ground. "  He  showed 
that  the  decrease  of  temperature  in  ascending  through  the  atmo- 
sphere depended  not  only  on  height  above  the  sea  level,  but  also  upon 
the  absolute  height  above  the  nearest  surface  of  solid  land.  In  this 
way  the  decrease  of  temperature  over  plains,  mountains,  and  plateaux 
would  be  necessarily  very  different,  and  we  cannot  immediately  infer 
the  state  of  the  j>henomena  in  the  two  latter  instances  from  what  may 
exist  in  the  former.  Some  of  the  results  of  observations  made  on 
some  of  the  hills  and  mountains  of  Ireland  during  the  Ordnance 
Survey,  as  contained  in  the  volume  recently  published  by  Colonel 
James,  were  referred  to  as  illustrations  of  these  general  views,  upon 
which,'  however,  considerable  discussion  ensued  in  the  Section.  , 

OCEANIC   TEMPERATURE. 

Some  interesting  information  has  been  given  by  Captain  PuUen, 
E.N.,  of  H.M.'s  ship  Cyclops,  relative  to  the  Temperature  of  the 
Atlantic  and  Indian  Oceans  at  great  depths,  in  his  recent  voyage  to 
the  East.  The  first  sounding  for  temperature  was  in  32°  13'  N., 
lono-.  19°  15'  W-,  where,  at  400  fathoms,  the  minimum  temperature 
war50-5°,  the  surface  at  the  time  being  70°.  Subsequently,  two 
thermometers  were  sent  down  at  500  and  800  fathoms ;  at  the^greater 
depth  the  minimum  temperature  was  44-5°,  at  the  lesser  50°.  The 
next  sounding  was  in  lat.   10°  V  N.,  long.   27°  32'  W,,  when  there 
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■was  no  bottom  with  2000  fathoms  of  line.  In  4°  16'  2s.,  and 
2S°42'W.,  two  thermometers  were  sent  down  to  1500  and  1000 
fathoms,  the  greater  depth  showing  a  minimum  temperature  of 
39  ■4°,  the  lesser  of  42-5°.  In  the  next  cast,  in  lat.  2°  20'  N.,  long. 
SS'"  44'  W.,  ninety  miles  from  St.  Paul's  Island,  two  thermometers 
Were  sent  down  on  a  regular  deep-sea  line,  •with  bottom  at  about 
1080  fathoms  ;  the  thermometer  showed  a  minimum  temperature  of 
3S'5^  at  the  lowest  depth,  and  46*2°  at  6S0  fathoms.  An  attempt 
to  get  a  cast  directly  on  the  Equator  was  unsuccessful,  resulting  in 
the  loss  of  a  large  portion  of  the  line.  After  crossing  the  Equator, 
thei-mometers  were  sent  down  at  nearly  every  tenth  parallel,  three 
at  a  tune,  at  twelve,  eight,  and  four  hundred  fathoms  ;  and  portions 
of  the  water  brought  up  were  reserved  to  be  sent  home  for  analysis. 
In  lat.  26°  46'  S.,  and  long.  23°  52'  W.,  soundings  were  obtained  at 
2700  fathoms.  A  thermometer  sent  down  to  this  depth  came  in 
showing  a  minimum  temperature  of  35°  F.  :  the  bottom  brought  up  in 
the  valve  was  a  very  fine  brown- coloured  sand.  Running  the  casting 
dfiwn  between  the  parallels  35°  and  SS°  S.,  to  outside  the  Mauritius, 
the  lead  was  brought  into  play  on  the  Brunswick  shoal,  which  is 
marked  85  fathoms,  but  bottom  was  not  reached  with  1410  fathoms. 
Then  came  the  Atalanta,  marked  as  an  extensive  shoal ;  here  a  cast 
was  obtained  with  bottom  at  1120  fathoms.  The  bottom  consisted 
of  what  appeared  to  be  very  fine  sand  covering  a  hard  substance, 
supposed  at  first  to  be  coral,  but  which,  under  the  microscope,  was 
fo  jnd  to  be  some  very  beautiful  specimens  of  Diatomacefp.  Steering 
new  to  [!as3  to  the  east  of  Mauritius,  a  little  south  of  parallel  20% 
about  ninety  miles  from  land,  there  was  no  bottom  with  1375  fathoms 
of  line.  Captain  PuUen  states  that  this  gave  him  the  first  idea  that 
his  previous  opinion  of  the  Indian  Ocean  not  being  so  deep  as  the 
Adantic  was  wrong.  Forty  or  fifty  miles  west  of  the  northern  part 
of  Cargados  1400  fathoms  of  line  reached  the  bottom  ;  at  the  doubt- 
fu.  St.  George's  Island  bottom  was  not  reached  with  2000  fathoms 
of  line.  Steaming  then  for  Rose  Galley  Rocks,  bottom  was  obtained 
with  2254  fathoms  of  line  :  the  minimum  temperature  was  35°.  A 
th  jrmometer  was  sent  down  at  2000  fathoms,  and  returned  with  a 
minimum  temperature  of  38 "5°.  Now  35°  was  the  minimum  tem- 
pe;-ature  at  2700  fathoms  in  the  Atlantic,  further  south  than  this 
ca<t.  Captain  Pullenwas  therefore  inclined  to  think  that  this  is  the 
minimum  temperature  of  the  great  depths  of  the  ocean,  and  that  it 
comnences  soon  after  passing  2000  fathoms. — Critic  Heport. 

LUNAR  IXFLCENCE   OX   THE   TEMPERATCRE. 

Mr.  J.  P.  Harkisox  has  communicated  to  the  British  Association, 
"further  Evidence"*  upon  this  question. 

ITie  author  in  resuming  the  subject  first  recapitulated  some  points  connected 
wit  h  it,  which  he  considered  had  been  almost  established  as  meteorological  facts : 
viz  ,  1.  that  the  temperature  before  the  first  quarter  is  lower  than  that  of  the 
sec-  md  day  after  it.    2.  That  this  fall  and  rise  prevail  most  in  the  winter  months 


r  the  ^reviotis  results,  see  Tear-Book  ^  Fuctt,  1853,  p.  136. 
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and  in  the  month  of  May.  3.  That  a  rceiprocityofaction  takes  place  between  corre- 
sponding days  of  the  moon's  age.  Thus,  whilst  it  was  found,  botli  at  Dublin  and 
■Greenwich,  that  for  twenty-one  consecutive  years  the  mean  temperature  rose  at  the 
first  quarter  in  more  instances  than  it  fell,  it  fell  at  the  last  quarter  in  more  instances 
than  it  rose ;  and  in  the  only  two  years  in  which  a  fall  occurred  instead  of  a  rise 
at  the  first  quarter,  there  was  a  rise  instead  of  a  fall  at  the  last  quarter.  Between 
new  and  fuU  moon,  this  reciprocity  of  action  was  still  more  apparent.  Here,  for 
the  same  series  of  years,  there  was  a  fall  in  thirteen  years  aft<;r  new  moon,  and  a 
rise  in  thirteen  years  alter  full  moon ;  and  in  five  out  of  the  eight  instances  in 
which  a  rise  occurred  instead  of  a  fall  at  new  moon,  a  fall  instead  of  a  rise  took 
place  at  full  moon.  Also  a  like  principle  appeared  to  hold  good  in  individual 
months.  For  example,  in  twenty-one  consecutive  Januarys,  a  fall  occurred  in 
seventeen  at  new  moon,  while  a  rise  took  place  in  sixteen  at  full  moon.  The  action 
thus  apparent  at  ditferent  periods  of  the  lunation  was  shown  clearly  in  curves  of 
temperature  of  each  day  of  the  moon's  age. 

A  curve  of  ten  years'  mean  temperature  at  Greenwich,  for  18.37—1846,  was 
exhibited  in  juxtaposition  \vith  one  sent  to  Dublin  last  autumn,  which  was  also 
formed  often  years'  mean  temperature,  at  the  latter  station,  for  1847—1856.  At  first 
and  last  quarters  the  curves  corresponded  hi  a  most  remarkable  manner  at  both  sta- 
tions. Atnew  and  full  moon  they  alternated ;  the  fall  in  the  Dublin  curve  being  at 
new  moon  and  the  rise  at  full  moon ;  in  the  Greenwich  curve,  the  rise  at  new  moon  and 
the  fall  at  full  moon.  Leaving  the  consideration  of  daily  mean  temperatures,  on 
extracting  the  maxima  and  minima  mean  temperatures  for  the  montli,  it  was  found 
that  more  maxima  occurred  after  first  quarters  than  before ;  the  proportion  of 
maxima  to  minima,  on  the  second  day  after  that  phase,  being  more  than  2-1  both 
at  Dublin  and  Greenwich,  for  the  respective  periods  of  twenty-two  and  forty-three 
years.  The  twenty-four  highest  and  lowest  maxima  and  minima  in  the  month  at 
Greenwich  were  then  taken  for  the  same  forty-three  years,  forty-eight  per  cent, 
found  to  occur  at  first  quarter,  and  minima  oyily  before  the  day  of  the  change. 
Similar  results  were  obtained  from  the  highest  and  lowest  mean  temperatures  at 
Dublin,  and  at  Toronto  from  1843  to  1848. 

Another  point  elicited  during  the  progress  of  the  inquury  was  the  recurrence  ■ 
high  and  low  temperatures  on  the  same  days  of  the  lunation.  Taking  first  1 1 
maxima  and  minima  mean  temperatures  for  the  month  during  twenty  years 
Greenwich— from  1837  to  1846,— the  whole  number  found  recurring  on  correspond- 
ing days  (many  of  them  three  and  four  times  in  each  period  of  twelve  lunations) 
amounted  to  236,  averaging  about  twelve  for  each  year,  or  half  the  maxima  and 
minima  for  the  month.  To  illustrate  the  recurrence  of  high  and  low  tempera- 
tures, several  years  were  selected,  which  presented  the  strongest  evidence  of  sys- 
tem. Thus,  in  the  two  consecutive  years  commencing  November,  1847,  and  ending 
October,  184S,  maxima  and  minima  occurred :— In  1847  :  twice  on  the  third  day 
before  new  moon;  twice  on  thesccond  day  before  new  moon;  three  times  on  the 
-day  after  new  moon ;  twice  on  the  third  day  after  new  moon ;  three  times  on  the 
second  day  before  full  moon;  twice  on  the  third  day  after  full  moon.  In  1348: 
three  times  on  the  day  of  new  moon ;  twice  on  the  day  after  new  moon ;  three 
times  on  the  second  day  before  full  moon;  twice  on  the  day  before  full  moon; 
twice  on  the  fourth  octant,  or  fourth  day,  after  full  moon.  In  the  same  years 
there  were  also,  amongst  many  others,  the  following  remarkable  instances  of 
reciprocity  between  opposite  phases  of  the  moon :— In  December  the  minimum 
for  the  month  occurred  on  the  third  day  before  new  moon;  in  January  the 
maximum  on  the  third  day  before  full  moon ;  in  February  the  minimum  on  the 
third  day  before  new  moon.  And  again,  the  maximum  in  September  fell  on 
the  day  after  full  moon.  The  mininmm  in  October  on  the  day  after  new  moon. 
"In  addition  to  this,  the  maxima  and  minima  for  the  month  were  found  to 
occur  at  intervals  of  rather  more  than  seven,  fourteen,  or  twenty-one  days,  and 
that  for  several  successive  months,  viz.,  April,  May,  June,  August,  and  September, 
and  so  in  other  years."  In  1838,  exactly  ten  years  earlier :  maxima  or  minima 
occurred  three  times  on  the  third  day  after  new  moon ;  three  times  on  the  day 
after  full  moon ;  three  times  on  the  day  of  first  quarter ;  and  three  times  on 
the  day  of  last  quarter:  that  is  to  say,  in  twelve  instances  out  of  twenty-four  on 
four  days  of  the  lunation. 

At  the  Cape  of  Good  Hope,  reciprocity  of  action,  and  the  recurrence  of  high  and 
low  temperatures,  were  even  more  frequent  and  systematic.  Thus,  in  1853,  eight 
out  of  the  twelve  maxima  for  the  month  occurred  at  first  quarter,  and  nine  of  the 
twelve  minima  at  new  or  full  moon.   In  1842,  nineteen  maxima  and  minima  out  of 
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twenty-four  cccurred  on  eight  days.  In  1S43,  fifteen  on  seven  days;  in  1844, 
seventeen  on  six  days  ;  in  islo,  eleven  on  four  days.  The  recurrence  of  maxima 
ard  minima  at  Toronto  and  Madras  was  equally  marked. 

Mr.  Harrison  considered  that  the  dispersion  of  clouds  under  full  moon  may  h? 
ntiw  taken  as  a  fact,  on  the  testimony  of  Humboldt,  Sir  J.  Herschel,  Mr.  Johns  i 
(t'le  Eadoliffe  observer  at  Oxford),  and  others.  Mr.  Johnson  having  also  notited 
that  this  cloud-dispelling  power  commences  about  the  fourth  or  fifth  day  of  the 
moon's  age,  and  lasts  till  she  approaches  the  sun,  the  same  distance  on  the  other 
side ;  that  is  to  say,  the  influence  takes  jilace  at  that  time  as  well  as  at  full  moon, 
though  not  necessarily  continuously.  3Ir.  Xasmyth  also,  who  was  considered  a 
valuable  witness,  from  his  long-coatinued  observation  of  the  mcon  for  the  purpose 
of  mapping  its  surface,  was  quoted  as  having  satisfied  himself— That  clouds  dis- 
appear when  the  moon  is  about  four  days  old;  and  also  that  when  this  is  the  case 
for  any  length  of  time  at  new  moon,  the  sky  is  clouded  to  a  corresponding  extent 
at  full  moon  :  another  instance  of  the  principle  of  reciprocity.  Several  well-known 
observers  were  also  mentioned  a.s  having  noticed  the  remarkable  clearness  of  the 
m  >ming  of  the  13th  of  September,  or  the  fifth  day  after  new  moon.  And  lastly, 
even  M.  Arago's  explanation  of  the  popular  notion  among  gardeners  rotmd  Paris, 
that  the  moon  which,  commencing  in  April,  becomes  full  in  May,  destroys  their 
te  ider  plants,  it  was  thought  might  be  quoted  as  evidence  of  lunar  influence  on 
the  atmosphere,  though  given  by  him  as  a  simple  statement  of  the  effects  of  terres- 
trial radiation  on  early  vegetation. 

Mr.  Harrison,  in  conclusion,  expressed  his  belief  that  the  remarkable  regularity 
of  the  recurrence  of  a  fall  before  first  quarter  is  due  to  the  clearing  of  the  atmo- 
sphere at  that  period,  and  the  rise  after  first  quarter  to  a  more  cloudy  state  of  the 
sky.  That  the  same  eflect  is  not  so  evident  on  the  curves  at  the  period  of  lull 
m  'x)n,  he  considered  might  be  due  to  the  greater  reciprocity  of  action  which  takes 
pi  ice  at  the  syzygies,  or  new  and  full  moon. 

The  President  of  the  Section  observed,  that  the  additional  facts 
Mr.  Harrison  had  now  adduced  must  be  considered  strongly  confir- 
matory of  the  view  he  so  ably  advocated.  That  the  moon  exercised 
ai.  influence  upon  the  weather,  and  particularly  on  the  formation  or 
dispersion  of  clouds,  was,  as  all  knew,  a  very  generally  prevailing 
opinion;  the  sailors  even  had  a  common  saying,  "that  the  full 
moon  ate  tip  or  devoured  the  clouds  ;"  and  Sir  John  Herschel  had 
Bomewhere  admitted  that  the  nights  about  full  moon,  particularly  at 
certain  seasons  of  the  year,  were  remarkably  cloudless.  This  indi- 
rect influence,  then,  being  admitted,  it  became  more  important  to 
trice  it,  as  Mr.  Harrison  was  doing,  to  an  influence  upon  the  tem- 
perature.   

THE   EYE-BALL    OF    DIFFEKEXT   AXIMALS. 

Mr.  T.  NrxXELET  has  read  to  the  British  Association,  a  paper 
"  On  the  Form  of  the  Eye-ball,  and  the  relative  position  of  the 
Eitrance  of  the  Optic  Nerve  into  it  in  difierent  Animals."  Mr. 
Nanneley  observed  that  the  orbits  are  much  larger  than  the  eye- 
bsUs,  and  that  tlieir  a.xes  diverge  considerably  in  an  outward  direc- 
tion, while  those  of  the  two  eyes  are  perfectly  parallel  The  eye- 
bells  lie  in  the  fore- part  of  the  orbits,  and  according  as  they  are 
mjre  or  less  prominent,  and  more  or  less  covered  with  the  lids,  do 
they  appear  to  be  larger  or  smaller.  The  eye  of  the  infant  is  larger, 
in  proportion  to  the  size  of  the  body,  than  that  of  the  adult  ;  but 
it  is  by  no  means  certain  that  the  eye  of  the  male  is  larger  propor- 
ti<nately  to  the  size  of  the  body  than  the  eye  of  the  female.  By 
some  anatomists  the  human  eye  is  described  as  a  spheroid,  the 
di  vmeter  of  which,  from  before  to  behind,  is  greater  than  in  any 
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other  direction.  He  had  measured  a  great  number  of  eyes,  of  the 
human  subject  as  well  as  of  animals  ;  and  he  found  that,  wherever 
there  was  a  departure  from  the  spherical  figure,  it  was  in  the  direc- 
tion contrary  to  that  which  had  been  commonly  stated.  In  some 
instances  the  difference  between  the  two  diameters  was  scarcely  per- 
ceptible ;  in  all,  where  a  distinction  was  observed,  the  transverse 
was  the  greatest. 

He  had  prepared  a  set  of  tables  (which  were  printed),  containing 
the  result  of  the  measurement  of  200  eyes  of  various  creatures.  "  In 
conclusion,  Mr.  Nunneley  said — The  measurements,  I  think,  clearly 
prove  that  whatever  part  the  fibres  of  the  optic  nerve  play  in  the 
phenomena  of  vision — and  they,  in  all  probability,  only  convey  to 
the  sensorium  the  impression  received  by  the  true  retinal  elements — 
the  greatest  number  of  them  are  distributed  on  that  part  of  the  eye- 
ball where  there  is  the  greatest  range  of  vision,  and  that  the  largest 
expanse  of  retina  is  on  that  part  of  the  bail  opposite  to  where  objects 
are  placed,  and  consequently  it  is  where  the  visual  images  of  them 
must  fall.  ThuS;  the  extent  of  vision  is  always  in  conformity  with 
the  space  of  retina  on  that  side  of  the  optic  nerve  ;  and  as  the  rods 
and  cellules  appear  always  to  correspond  in  abundance  with  the 
fibres,  that  side  of  the  retina  which  receives  the  greatest  number  of 
images  is  most  exercised,  or  where  the  range  of  vision  is  the  greatest, 
is  always  the  largest.  That  this  is  a  fact,  I  think  a  careful  compa- 
rison of  the  position  of  the  eyes  in  the  head,  the  size  of  the  eye- 
ball, and  the  exact  position  of  the  entrance  of  the  nerve  into  it, 
with  the  mode  of  life  and  habits  of  various  creatures,  wUl  render 
more  obvious  than  a  casual  glance  would  do." 

To  mention  only  a  few  instances  as  illustrations  ; — Man,  from  the 
erect  position  of  his  body,  the  horizontal  placing  of  his  eyes,  and 
his  habits,  has  a  moi-e  panoptic  range  than  any  other  creature  (of 
course  in  this  consideration  all  motions  of  the  head,  neck,  and  body 
of  the  animal  must  be  excluded,  and  those  of  the  eye-balls  alone 
admitted).  In  him,  the  optic  nerve  enters  the  ball  not  far  from  the 
centre,  leaving,  however,  a  somewhat  shorter  space  on  the  inner 
and  lower  parts  of  the  retina  than  on  the  upper  and  outer.  Now, 
while  man  enjoys  a  free  range  of  vision  above  the  horizontal  line, 
there  are  far  more  occasions  for  him  to  look  at  objects  below  than 
above  this  line,  and  thus  mere  visual  images  are  projected  to  the 
upper  and  outer  sides  of  the  entrance  of  the  optic  nerve  oftener 
than  to  the  inner  and  lower  sides  of  this  spot.  In  the  Pig,  who 
sees  at  no  great  range  before  him,  and  who  seeks  his  food  with  the 
snout  almost  always  in  the  ground,  whose  head  and  eyes  are  conse- 
quently for  the  most  part  downwards  and  near  to  the  ground,  the 
nerve  enters  the  ball  more  outwardly  and  much  lower  than  it  does 
in  man.  The  Pig  wants  not  to  see  far  before  him,  but  he  does  re- 
quire while  grubbing  to  look  behind  him,  from  whence  danger  comes. 
So  with  the  timid  herbivorous  animals ;  look  at  the  entrance  of 
the  nerve  in  the  Bullock  and  Sheep,  who  pass  so  much  time  with  the 
head  in  a  dependent  position  near  to  the  ground,  with  the  eye  directed 
upon  the  surface,  in  open  plains,  where  danger  usually  comes  from 
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behind  ;  in  them  the  upper  and  inner  sides  of  the  retina  are  much 
laiger  than  the  lower  and  outer  }>ortion8  ;  while  in  the  Deer,  who  lives 
in  more  wooded  places,  where  danger  is  also  from  the  front,  but 
who,  like  the  Bullock,  has  the  head  downwards  in  feeding,  though 
the  inner  or  anterior  side  of  the  retina  is  still  larger  than  the  pos- 
terior, it  is  so  to  a  much  less  extent  than  it  is  in  the  Bullock — while 
the  upper  portion  still  continues  as  proportionately  large  as  it  is  in 
Sheep  and  Bullocks.  On  the  coutrarv,  in  the  Horse,  who  is  not  so 
preyed  upon,  who  carries  the  head  erect,  and  observes  all  around, 
the  nerve  enters  the  eye  more  nearly  in  the  axis.  In  Birds,  with 
few  exceptions,  the  upper  portion  of  the  retina  is  much  more  con- 
siderable than  the  lower  parts  :  but  the  anterior  and  posterior  por- 
tions vary  much  in  different  genera.  Those  whose  locomotion  is 
pei-formed  principally  by  the  feet,  and  whose  range  of  habitation  is 
very  small,  as  the  common  Fowl  and  Turkey,  have  the  inner  or  ante- 
rior portion  very  considerably  greater  than  the  outer  or  poste- 
rior. Those  birds  whose  range  is  greater,  and  who  use  the  wings 
for  ])rogressiGn,  but  who  do  not  wander  very  far,  as  the  Grouse  and 
Partridge,  have  much  less  dififei-ence  in  the  two  portions  of  the  retina  ; 
wiile  in  those  birds  whose  flight  is  far  and  prolonged,  as  the  Crow, 
Ec  ok,  Swan.Goose,  and  Duck,  the  entrance  of  the  nerve  is  very  nearly 
in  the  centre  of  the  ball.  So  in  reptiles  :  in  the  Turtle,  who  only 
ref^uires  to  see  immediately  before  and  under  him,  the  outer  and 
upper  portions  of  the  retina  are  very  much  the  larger. 

;n  the  more  active  Alligator,  Frog,  Toad,  and  Chameleon,  wiiile  the 
upoer  portion  maintains  its  size,  the  outer  and  inner  parts  are  more 
neitf-ly  equal.  In  those  creatures  whose  habitation  is  for  the  most 
pai-t  underground,  as  the  shrew  and  the  mole,  the  eyes  are  so  small 
to  have  led  Magendie  to  assert  that  the  Mole  is  without  the  organs 
altogether,  which  is  not  the  fact,  for  I  have  found  all  the  essentials 
of  an  eye,  even  true  retinal  elements,  optic  ner\'e,  and  a  well-deve- 
loped choroid.  Yet  the  organ  is  so  minute  and  concealed  by  the 
akin  and  hair,  as  probably  only  enables  the  creature  to  discern  the 
ligat,  which  is  all  that  it  requires,  for,  living  underground,  where  it 
seeks  its  prey,  it  obviously  must  depend  upon  the  acuteness  of  other 
aer  ses  than  of  sight  for  its  living. 

Though  in  the  individual  there  is  usually  some  proportion  between 
the  size  of  the  eye  and  the  body,  taking  different  classes  and  genera, 
tb€  size  of  the  animal  is  very  little  guide  to  that  of  the  eye,  the  pro- 
jwitions  between  the  two  being  determined  by  other  considerations 
then  that  of  the  bulk  alone  of  the  creature  ;  for  though,  as  a  whole, 
th£  eye  in  Fish  bears  a  larger  proportion  to  the  whole  body  than  it 
dots  in  other  divisions  of  the  animal  kingdom,  and  the  eyes  of  Birds 
are,  as  a  class,  much  larger  than  those  of  Mammalia  or  Reptiles,  yet 
amongst  the  different  genera  of  all  these  classes  there  are  very  gre^ 
difierences,  determined,  apparently,  by  the  following  considerations, 
am  jngst  others  not  so  obvious.  Wlien  the  creature  lives  in  feebb 
liglit,  yet  moves  actively  about,  and  is  guided  in  its  locomotion  by 
the  sense  of  sight,  as  in  nocturnal  Birds  and  Animals  and  Fish,  the 
«ye  is  very  large,  apparently  to  take  in  a  large  quantity  of  the  feeble 
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light ;  on  the  contrary,  where  the  creature  is  guided  in  its  move- 
ments by  other  senses,  then  the  eye  is  very  small,  as  in  the  Bat,  the. 
Mole,  the  Shrew,  and  the  Eel.  Where  vision  penetrates  to  a  long 
distance,  and  where  the  eye  enjoys  great  powei-  of  overcoming  the 
aberration  of  parallax,  the  eye  is  large,  as  in  rapacious  Birds.  When 
the  brain  and  intellect  are  more  developed,  the  size  of  the  eye  di- 
minishes, fl.nd  the  two  eyes  become  more  parallel,  as  in  Man  and  the 
higher  Mammalia.  Where  animals  are  feeble,  timid,  have  but  little 
defensive  [>ower,  and  are  preyed  upon,  the  eye  is  usually  very  large, 
as  in  the  Hare,  the  Conies,  the  whole  Deer  tribe,  and  manj'  of  the 
other  ruminants.  Where  the  animal  is  not  predacious,  and  its  size 
and  strength  are  such  as  to  protect  it  from  being  preyed  upon,  the 
eyes  are  commonly  small,  as  in  the  W^hale  and  the  Elephant :  in  the 
latter  the  eye  is  even  smaller  that  it  is  in  the  horse,  and  scarcely 
larger  than  in  the  Eagle. 

Mr.  Nunneley  has  also  read  to  the  Association,  a  paper  "  On  the 
Structure  of  the  Choroid  Coat  of  the  Eye,  and  more  particularly  on 
the  character  and  arrangement  of  its  pigmentary  matter."  Tlie 
choroid  coat  is  the  dark  tissue  interposed  between  the  delicate 
sentient  retina  and  the  hard  dense  sclerotic,  and  co-extensive  with 
the  latter.  It  begins  at  the  entrance  of  the  optic  nerve  by  a  round 
aperture  with  a  distinct  edge,  in  close  apposition  with  the  nerve,  but 
not  organically  connected  with  it,  and  ]jassing  fonvard  as  far  as  the 
junction  of  the  sclerotic  and  cornea,  where  as  choroid  proper  it 
terminates.  It  there  comes  in  connexion  with  the  ciliary  circle  or 
muscle,  the  ciliary  body  and  the  iris.  The  choroid  is  essentially  a 
vascular  membrane,  being  made  up  of  blood- vesssels,  colouring 
matter,  and  a  modified  white  fibrous  tissue.  The  choroid  univer- 
sally provided  the  pigmentary  nigrum,  and  is  of  a  deep  bronze  colour 
approaching  to  black.  The  pigment  was  described  as  consisting  of 
two  distinct  forms  of  cells — on  the  inner  surface  the  choroid,  of  true 
hexagonal  cells,  and  in  tlie  tissue  and  on  the  posterior  surface  of 
stellate  cells.  He  did  not  admit,  however,  that  they  were  true 
cells.  The  use  of  these  cells  was  to  destroy  the  light  as  soon 
as  it  had  acted  on  the  retina,  and  they  were  the  most  perfect  ab- 
sorbers of  light  of  any  substance  in  nature  that  he  knew  of  From 
the  account  he  gave  of  the  arrangement  of  the  pigment,  it  aflforded 
what  he  considered  a  satisfactory  anatomical  explanation  of  an 
abnormal  condition  of  the  eye  which  had  hitherto  not  been  under- 
stood, viz.  : — Musca'  volitantes.  The  figures  of  those  motes  he  be- 
lieved to  resemble  exactly  portions  of  the  choroid  coat  when  teased 
out,  and  they  might  be  expected  to  appear  and  disappear  with  th& 
varying  condition  of  the  vessels  arising  from  disordered  stomach  or 
the  cerebral  circulation  ;  and  be  cured  by  whatever  corrects  those 
conditions  ;  or  the  musccB  might  result  from  different  organic 
changes  in  the  choroid  coat  which  are  incapable  of  being  removed. 


THE   NERVOUS   SYSTEM. 

In  one  of  Dr.Brown-S^quard's  recent  Lectures,  he  exhibited  Guinea- 
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pigs  which  had  been  experimented  on  some  -."onths  ago  hj'  cutting 
certain  nerves  ;  the  hinder  limbs  became  paralyzed,  but  in  time  the 
animals  recovered  the  power  of  voluntary  motion,  attended,  how- 
ever, with  a  very  curious  result — the  operator  could  put  them  into 
a  fit  of  epilepsy  whenever  he  pleased.  It  appears  that  by  the 
cutting  of  the  nerves  the  animals  lose  sensation  except  in  one  cheek, 
and  if  that  spot  be  irritated  a  fit  is  the  iminetliate  consequence. 
Another  noticeable  particular  is,  that  the  lice  which  infest  the  ani- 
mals congregate  on  that  spot,  and  nowhere  else.  Whether  it  be 
that  there  is  more  warmth  or  more  perspiration  than  on  other 
parts  of  the  body,  is  not  known  ;  at  any  rate,  physiologists  are 
agreed  as  to  the  singular  and  suggestive  nature  of  the  phenomenon. 
It  appears,  moreover,  that  if  the  sensibility  of  the  sensitive  spot  be 
destroyed,  then  the  Guinea-pig  ceases  to  be  liable  to  epilepsy.  Ap- 
plying this  fact  to  human  physiology.  Dr.  Brown- Sequard  says  that 
there  is  in  the  human  body  a  spot,  discoverable,  as  he  believes,  by 
galvanism,  which,  if  deprived  of  its  sensibility,  would,  in  like 
manner,  completely  prevent  attacks  of  epilepsy. — Chambers's 
Journal. 

KACES   OF   MAX. 

At  the  late  Meeting  of  the  British  Association,  !Mr.  Wright, 
one  of  the  secretaries,  read  a  lengthy  and  carefully-compiled  paper, 
■which  had  been  prepared  by  Mr.  .John  Ci-awfurd,  of  London,  one  of 
the  vice-presidents,  "  On  the  Efiects  of  Commixture,  Locality, 
Climate,  and  Food  on  the  Races  of  Man."  The  ^v^ite^  gave  a  com- 
prehensive review  of  the  commixture  of  various  nations,  its  effects 
on  tiie  mental  faculties  of  the  different  popiUations,  their  physical 
characteristics,  and  language,  &c.  He  glanced  next  at  the  effects 
of  a  change  of  climate  upon  any  particular  race.  It  did  not  appear, 
he  said,  that  colour  and  the  more  prominent  physical  attributes,  or 
mental  capacity,  had  any  necessary  connexion  with  climate ;  nor 
did  he  think  that  climate  altered  the  physical  form  and  mental 
faculties  of  a  race  transfened  from  its  origmal  locality  to  a  new  one. 
He  supported  this  statement  by  a  long  array  of  ar^ments,  in  the 
course  of  which  he  observed  that  the  question  whether  au  European 
race  was  capable  of  living  and  multiplying  in  a  tropical  or  other 
hot  region  had  been  settled  in  the  affirmative  on  a  large  scale  in 
America.  After  quoting  the  opinion  of  Baron  Humboldt,  showing 
that  heat  had  very  little  effect  on  the  European  constitution,  Mr. 
Crawfurd  applied  "this  portion  of  his  paper  to  disprove  the  statements 
which  he  said  had  been  repeatedly  asserted,  that  the  British  posses- 
sions in  India  were  unfit  for  the  permanent  residence  of  Euglishmen. 
He  pointed  out  at  some  length  that  the  varieties  of  climate  had  a 
great  influence  upon  the  mental  powers  of  a  people,  and  proceeded 
to  consider,  under  the  last  head  of  his  paper,  the  question  of  diet  in 
relation  to  the  physical  and  mental  character  of  a  people.  The  phy- 
sical character  of  a  race,  he  said,  did  not  seem  to  be  in  any  respect 
altered  by  the  nature  of  the  vegetable  diet  of  which  it  partook,  pro- 
Tided  the  quantity  were  sufficient  and  the  quality  wholesome  ;  but 
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when  the  question  of  the  diet  of  a  people  related  to  mental  develop- 
ment, the  quality  assumed  an  important  aspect.  No  race  of  man, 
it  might  be  safely  asserted,  ever  acquired  any  respectable  amount  of 
civilization  that  had  not  some  cereal  for  a  portion  of  its  food. 

POLAEIZED   CONDITION   OF    MUSCULAR   AND   NERVE   FIBRE. 

Mr.  H.  F.  Baxter  has  communicated  to  the  Edinburgh  New 
Philosophical  Journal,  No.  14,  a  paper  on  this  inquiry.  Having 
arrived  at  the  conclusion,  in  a  previous  paper  (says  Mr.  Baxter),  that 
the  muscular  and  nervous  tissues  are,  during  life,  in  a  peculiar  state 
or  condition,  which  has  been  termed  Polarized,  the  following  question 
naturally  arises— Can  this  state,  dependent  as  it  evidently  is  upon  nu- 
trition, be  increased  by  any  artificial  means  ?  That  it  may  be 
diminished  or  easily  destroyed  is  to  be  inferred  from  the  fact,  that 
whatever  interferes  with  the  proper  nutrition  of  a  muscle  or  nerve, 
or  disorganizes  their  structure,  whether  by  mechanical  or  chemical 
agencies,  destroys  also  the  conditions  upon  which  the  existence  of 
the  muscular  or  nerve  currents  depends  ;  and  it  is,  it  may  be  ob- 
served, from  the  manifestation  of  these  currents  that  the  existence  of 
this  polarized  condition  is  inferred.  It  is  reasonable,  therefore,  to 
suppose,  that  it  might  be  by  the  employment  of  the  electric  force  (or 
current)  that  we  should  perhaps  obtain  some  evidence  to  assist  in 
solving  this  problem. 

We  have  not  space  for  the  details.  The  only  conclusions,  (says  the 
author,)  that  can  be  deduced  from  the  foregoing  investigations,  con- 
tained in  the  former  as  well  as  present  papers,  are  the  following  : — 
1st.  That  we  have  no  evidence  of  being  able  to  increase  the  polarized 
condition  of  the  nervous  and  of  the  muscular  tissue  by  artificial  means, 
such  as  the  electric  current ;  but  it  is  highly  probable. 

2nd.  That  an  increase  of  this  polarized  condition  may  arise  from  an 
increased  action  of  those  changes  which  take  place  in  the  living  ani- 
mal, such  as  nutrition,  being  the  same  means  by  which  it  is  produced 
and  maintained  in  the  living  animal. 

Before  acceding  to  these  conclusions,  it  may  be  reasonably  asked, 
have  we  not  other  evidence  besides  that  afforded  by  means  of  the 
galvanometer  to  indicate  an  increase  in  the  polarized  condition  of  the 
nerve  ?  Do  not  the  tetanic  contractions  which  are  observed  in  a  limb 
whose  nerve  has  been  subjected  to  the  action  of  an  electric  current 
(inverse),  indicate  an  increased  action  of  the  nerve  ?  Previous  to 
discussing  tliis  question,  which  will  be  considered  in  the  concluding 
remarks,  the  following  experiment  was  performed  : — 

A  current  from  six  of  Grove's  cells  was  passed  through  the  limb  of 
a  galvanoscopic  frog  in  the  inverse  direction,  and  as  soon  as  tetanic 
contractions  were  produced,  the  nerve  was  divided  at  the  junction  of 
the  nerve  with  the  muscles  of  the  limb  ;  the  tetanic  contractions 
ceased.  The  two  ends  of  the  divided  nerve  were  now  placed  in  appo- 
sition, but  no  tetanic  contractions  ensued.  This  inverse  current  was 
again  allowed  to  pass  for  some  time  through  the  nerve  thus  united, 
but  no  tetanic  contractions  occurred  upon  the  breaking  of  the  cir- 
cuit.    Great  care,  however,  is  required  in  this  experiment  to  divide 
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the  nerve  at  the  exact  point  where  it  emerges  from  the  muscles,  as 
pointed  out  by  Matteucci,  otherwise  the  tetanic  contractions  take  place. 
The  results  of  this  experiment  onh"  tend  to  confirm  what  has  been 
already  satisfactorily  proved  by  others,  that  the  continuity  of  the 
nerve  fibre  in  the  nerve  leading  to  the  muscle,  is  necessary  for  the 
conduction  of  the  impression  excited  at  the  distal  end  of  the  nerve 
in  order  to  arouse  muscular  contraction.  It  need  scarcely  be  added, 
Uiat  the  muscvdar  and  nerve  currents  may,  however,  be  obtained 
under  these  circumstances  between  the  separated  portions. 

NEW   THEOKT   OF   SOUSD. 

The  Rev.  S.  Eamshaw  has  communicated  to  the  British  Asso- 
ciation a  paper  "  On  the  Mathematical  Theory  of  Sound,"  in  which 
he  announced  that  he  has  succeeded  in  integrating  the  differential 
equation  of  sound  without  approximative  assumptions  ;  that  he  has, 
in  fact,  obtained  its  exact  integral ;  and  in  the  resxdt  has  possessed 
himself  of  the  key  to  the  various  properties  of  sound.  Among 
several  others,  it  was  stated  that  the  exact  integral  accounts 
for  the  great  diflBculty  which  experimenters  have  found  in  obtain- 
ing accordant  velocities  of  sounds, — for  the  sweetness  of  musical 
sounds, — for  the  rapid  decay  of  violent  sounds  as  they  progress, 
—  and  proves  that  the  velocity  with  which  a  sound  is  trans- 
mitted through  the  atmosphere  depends  on  the  degree  of  violence 
with  which  it  was  produced,  and  not  (as  in  light)  on  the  length  of 
the  wave  :  so  that  sounds  of  every  pitch  will  travel  at  the  same  rate, 
if  their  genesis  do  not  differ  much  in  violence  ;  but  a  violent  sound, 
as  the  report  of  fire-arms,  will  travel  sensibly  faster  than  a  gentle 
sound,  such  as  the  human  voice.  This  last  property  the  author 
stated  to  have  caused  him  much  trouble,  in  consequence  of  its  being 
directly  opposed  to  the  testimony  of  almost  every  experimenter.  For 
many  affirmed,  as  the  direct  result  of  their  observations,  and  others 
assumed,  that  all  sounds  travel  at  the  same  rate.  Fortunately,  it 
transpired  at  the  meeting  that  in  Captain  Sir  J.  Franklin's  Expedi- 
tion to  the  North,  whilst  making  experiments  on  Sound,  during 
'which  it  was  necessary  to  fire  a  cannon  at  the  word  of  command 
given  by  an  officer,  it  was  found  that  the  persons  stationed  at  the 
distance  of  some  mdes  to  mark  tlie  arrival  of  the  report  of  the  gun, 
always  heard  the  report  of  the  gun  before  they  heard  the  command 
to  fire ;  thus  proving  that  the  sound  of  the  gun's  report  had  out- 
stripped the  sound  of  the  officer's  voice ;  and  confirming  in  a  re- 
markable manner  the  result  of  the  author's  mathematical  inves* 
tigations. 

Professor  Stevelly  said  that  when  iVIr.  Eamshaw  had,  on  the 
previous  evening,  told  him  of  the  interesting  fact  observed  and  re- 
corded by  Captain  Parry,  it  had  occurred  to  him  that  Sir  James 
Ross  having  been  with  Parry  in  all  his  expeditions,  would  be  hkely 
to  have  personal  cognizance  of  the  fact ;  as  soon  as  he  met  him, 
therefore,  he  inquired,  and  was  much  gratified  to  find  that  he 
was  the  officer  who  had  commanded  the  gun  on  the  occasion  re- 
ferred to.     They  had  been  engaged  in  experiments  on  the  velocity  of 
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sound,  Parry  and  his  party  at  a  measured  distance  of  fcur  miles  from 
the  gun,  and  tliey  gave  a  signal  when  they  were  all  prepared  by 
flashins;  a  musket. 

Sir  James  Ross  said  he  had  also  preserved  a  record  of  the  differ- 
ence of  time  of  seeing  the  flash  and  hearing  the  report  of  the 
musket,  and  would  take  care  to  furnish  them  to  Mr.  Earnshaw. 

The  Astronomer- Royal  said,  that  while  he  had  no  doubt  whatever 
of  the  general  accuracy  of  the  conclusions  at  which  Mr.  Earnshaw 
had  arrived,  and  while  he  fully  admitted  their  importance,  he  could 
not  subscribe  to  all  that  he  had  said.  In  his  historical  sketch  of  the 
steps  by  which  we  had  arrived  at  our  present  knowledge  of  the 
subject,  he  could  not  admit  that  the  method  of  Newton  was  wrong  ; 
the  fact  being,  that  it  was  a  strictly  correct  solution  of  one  case  of 
what  was  a  very  general  problem.  The  method  of  Newton  was  the 
very  basis  of  all  our  modem  methods  ;  and  he  looked  upon  that  por- 
tion of  the  second  book  of  the  Prbicipia  as  a  monument  of  the 
genius  of  Newton,  which  he  was  very  sorry  to  see  was  beginning  to 
be  much  less  attended  to  in  our  Universities  than  it  deserved.  He 
could  not  also  admit  that  so  little  had  been  done  by  the  methods 
heretofore  in  use  ;  and  although  he  considered  a  vigorous  integra- 
tion of  the  equation  to  be  very  important,  yet  he  considered  much 
had  been  done  even  by  himself  by  using  the  method  of  successive 
approximations,  similar  to  that  adopted  in  the  Lunar  and  Planetaiy 
Theories.  Of  this  he  adduced  several  examples,  such  as  those  in 
his  article  on  Waves  and  Tides  in  the  Encyclopcedia  Metropolitana, 
and  the  non-reflexion  of  breaking  waves  ;  while  at  the  same  time, 
like  the  whisper  in  the  gallery  of  St.  Paul's,  they  were  conducted 
along  a  smooth  wall  up  to  which  they  moved  very  obliquely  ;  also 
bores  and  quiet  tide- waves,  and  some  others.  He  likewise  could  not 
subscribe  to  the  objection  that  assuming  the  dififerential  co-efficient 
to  be  unity  required  that  the  air  should  be  so  constituted  that 
pressure  in  a  given  direction  should  be  accompanied  by  a  motion  of 
the  particle  in  the  opposite  direction,  for  this  frequentlj'  happened 
where  the  particle  was  already  in  motion. 

Mr.  Earnshaw  explained  that  what  he  meant  to  convey  was,  that 
the  pressure  should  be  the  originator  or  cause  of  motion  in  the 
opposite  direction. 

The  Astronomer  Royal — As  the  method,  however,  of  Mr.  Earn- 
shaw was  not  yet  placed  fully  before  the  Meeting,  he  hoped  to  be 
able  to  form  a  more  correct  judgment  of  it  than  he  was  now  able  to 
do,  when  he  had  an  opportunity  of  examining  it  in  all  its  details. 


SONOROUS    FLAMES. 

Professor  W.  B.  Rogers  observes : — The  production  of  a  musi- 
cal sound  by  a  small  flame  of  hj'drogen  gas  burning  within  a  tube 
has  long  been  one  of  the  most  familiar  of  lecture-room  experiments. 
Professor  Faraday,  early  in  his  marvellous  career  of  discovery,  showed 
that  this  musical  vibration  was  not  confined  to  hydrogen,  but  could 
be  produced  with  flames  of  carbonic  oxide,  defiant  and  common 
illuminating  gas,  as  well  as  several  other  gases  and  vapours ;  and  he 
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■was  the  first  to  give  a  philosophical  theory  of  the  sovind,  by  render- 
ing it  probable  that,  in  the  conditions  of  the  experiment,  the  flame 
resolved  itself  into  a  series  of  little  explosions,  which,  succeeding 
each  other  at  very  small  and  equal  intervals,  gave  rise  to  regular  and 
therefore  musical  vibrations  in  the  tube.  This  theory,  afterwards 
confirmed  by  an  experiment  of  Professor  Wheatstone,  in  which,  with 
his  well-known  revolving  mirror,  he  rendered  visible  the  intermitting 
combustion  of  the  singing  flame,  has  lately  received  a  further  illus- 
tration from  Professor  Tyndall's  ingenious  arrangement  for  observing 
the  successive  images  of  the  flame  as  reflected  upon  a  screen. 

The  recent  beautiful  experiments  of  Count  Schaffgotsch  and  Pro- 
fessor Tyndall,  proving  that  in  certain  conditions  the  flame  is  strongly 
impressible  by  external  sounds,  have  given  a  new  and  unexpected 
interest  to  the  subject,  as  is  well  shown  in  the  curious  obsei-vations 
of  Professor  Leconte  in  the  January  number  of  the  American  Journal 
of  Science;  and  from  time  to  time  communicated  to  the  Boston 
Natural  History  Society  and  the  American  Academy.  See  the 
experiments  quoted  in  the  Edinburgh  yeic  Pkilosojjhical  Journal, 
No.  16.  

ox  FLUORESCENCE  PRODUCED  BT  THE  AURORA. 

Professor  Eobixsox  writes  from  the  Observatory-,  Armagh  : — 
"  On  the  14th  of  March,  an  aurora  was  visible  here  of  more  than  the 
average  brightness.  At  11  P.M.  it  showed  an  arch  extending  from 
W.  to  N.E.  by  E.,  which  emitted  a  few  yellow  streamers  ;  and  the 
sky  above  it  was  covered  with  diffused  light,  over  which  brighter 
portions  flickered  like  waves,  extending  several  degrees  beyond 
the  zenith.  1  availed  myself  of  the  opportunity  to  try  whether  this 
light  was  rich  in  those  highly  refrangible  rays  which  produce  Fluores- 
cence, and  which  are  so  abundant  in  the  light  of  electric  discharges  ; 
and  I  found  it  to  be  so.  A  drop  of  di^ulphate  of  quinine  on  a 
porcelain  tablet  seemed  like  aluminous  patch  on  a  faint  ground  ;  and 
crystals  of  platinocyanide  of  potaiisium  were  so  bright,  that  the  label 
on  the  tube  which  contained  them  (and  which  by  lamplight  could 
not  be  distinguished  from  the  salt  at  a  little  distance)  seemed  almost 
black  by  contrast. 

' '  These  eSects  were  so  strong  in  relation  to  the  actual  intensity  of 
the  light,  that  they  appear  to  afford  an  addition.il  evidence  of  the 
electric  origin  of  this  phenomenon." — Philosophical  Mag.,  No.  100. 


experiments  on  radiant  heat. 
The  object  of  these  Experiments  was  to  compaxe  together  the 
radiations  from  the  polished  surfaces  of  different  bodies,  all  having 
the  temperature  of  •IVl".  In  order  to  heat  the  bodies,  a  tin  box  was 
used,  double-sided  and  double-bottomed,  or  a  box  within  a  box. 
Water  being  kept  boiling  in  the  interval,  the  interior  chamber  was 
found  to  have  a  temperature  of  nearly  212^  ;  and  on  the  bottom  of 
this  chamber  the  bodies  to  be  experimented  on  were  placetl.  When 
being  used,  these  were  taken  out  of  the  chamber  and  placed  before 
the  sentient  pile  of  a  thermo-multiplier,  the  galvanometer  needle  con- 
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nected  with  which  was  immediately  deviated  from  its  zero  position. 
The  extent  of  the  first  swing  of  this  needle  was  taken  to  denote  the 
quantity  of  heat  that  fell  upon  the  pile  ;  and  this  deviation  taking 
place  in  about  12  seconds  after  the  substance  had  been  taken  out  of 
the  boiling  water  apparatus,  it  was  found  that  during  this  small 
portion  of  time  the  substance  might  he  supposed  to  keep  its  original 
temperature  of  212°,  its  cooling  being  so  small  as  to  be  neglected. 

In  order  that  different  substances  might  be  compared  with  one 
another,  the  same  amount  of  heated  surface  was  always  presented  to 
the  pile. 

In  the  first  group  of  experiments,  the  quantities  of  heat  radiated  from  polished 
plates  of  different  substances  (heated  to  212°)  were  compared  with  the  quantity 
radiated  from  a  similar  surface  of  lamp-black  at  the  same  temperature.  It  was 
found  that  glass,  alum,  selenite,  and  thick  mica,  radiated  very  nearly  as  freely  as 
lamp-black;  while  the  radiation  from  rock-salt  was  only  15  per  cent,  that  from 
lamp-black. 

In  the  second  group  of  experiments,  the  quantities  of  heat  radiated  at  212°  from 
polished  plates  of  the  same  substance,  but  of  different  thicknesses,  when  compared 
with  one  another. 

It  was  found  that  thickness  made  a  scarcely  perceptible  difference  on  the  quan- 
tity of  heat  radiated  by  glass,  a  somewhat  greater  difference  on  the  quantity 
radiated  by  mica,  and  a  very  sensible  difference  on  the  quantity  radiated  by  rock- 
salt— a  thick  plate  of  this  substance  giving  more  than  a  thin  plate,  in  the  propor- 
tion of  nearly  5  to  3. 

The  third  group  of  experiments  showed  that  heat  from  a  polished  plate  of  any 
substance  is  less  transmissible  through  a  screen  of  the  same  substance  than  heat 
from  lamp-black ;  this  difference  being  exceedingly  marked  in  the  case  of  rock- 
salt.  The  same  rock-salt  screen  which  transmits  Jths  of  the  rays  which  fall  upon 
it  from  heated  lamp-black,  transmits  only  -J-rd  of  the  rays  that  issue  from  heated 
rock-salt. 

The  fourth  group  of  experiments  showed  that  heat  from  a  thick  plate  of  any 
substance  is  more  transmissible  through  a  screen  of  the  same  substance  than  heat 
from  a  thin  plate. 

These  four  groups  of  experiments  show  that  the  radiations  from 
diathermanous  bodies,  such  as  rock-salt,  is  much  less  copious  than 
that  from  bodies  of  an  opposite  nature,  such  as  glass ;  and  also 
that  the  radiation  from  diathermanous  bodies  increases  with  the 
thickness  of  the  plate. 

It  was  shown  that  all  these  results  follow  from  Prevost's  theory 
of  exchanges.  For  if  we  suppose  a  plate  of  rock-salt  placed  in 
a  chamber  of  lamp-black,  all  at  212°,  then,  since  the  temperature 
of  the  rock-salt  remains  the  same,  it  must  radiate  as  much  as  it 
absorbs.  But  since  it  absorbs  but  a  small  proportion  of  the  lamp- 
black heat,  it  will  radiate  but  a  small  proportion  ;  and  since  a  thick 
plate  of  rock-salt  would  absorb  more  than  a  thin  plate,  it  would  also 
radiate  more. 

The  radiation  of  such  a  thin  plate  is  therefore  equal  to  its 
absorption. 

It  was  then  shown  that  for  every  separate  ray  of  which  the 
heterogeneous  radiation  of  212°  is  composed,  this  equality  must  hold  ; 
and  that  for  every  such  ray  the  absorption  of  sucli  a  thin  plate  =  its 
radiation. 

It  was  shown  that  the  reason  why  rock- salt  is  opaque  to  heat 
from  rock-salt  is  this  :  There  are  a  few  rays  out  of  the  total  lamp- 
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black  radiation  of  212",  for  which  rock-salt  is  opaque  ;  these  rays, 
therefore,  are  rapidly  absorbed  by  a  thin  plate  of  rock-salt ;  but  the 
radiation  being  equal  to  the  absorption  for  every  kind  of  heat,  this 
thin  plate  will  chiefly  radiate  such  rays,  which  wdl  consequently  be 
stopped  by  a  screen  of  rock-salt. 

In  conclusion,  it  was  shown  that  if  we  have  a  chamber,  whose 
walls  are  composed  of  different  substances,  kept  at  a  uniform  tem- 
perature, the  heat  radiated  and  reflected  together  from  any  portion 
of  the  surface  of  its  wall  will  be  independent  of  the  nature  of  the 
substance  of  which  that  surface  is  composed  ;  the  only  diff'erence 
being,  that  in  the  case  of  a  metal  it  will  be  chiefly  reflected  and 
little  radiated  heat,  while  in  the  case  of  lamp-black  it  wUl  be  alto- 
gether radiated  heat.  But  for  all  substances,  radiated -f  reflected 
heat  =  a  constant  quantity. — Proc.  Royal  Soc.  Edinhurr/h. 


COKTEIBCTIOXS   TO    MICROSCOPICAL    ANALYSIS. —TOBACCO. 

Dr.  Lawson  has  called  attention  to  the  imperfect  descriptions 
that  existed  of  the  histological  characters  of  Tobacco,  and  the  con- 
sequent liability  to  error  in  Microscopical  Analysis  on  the  part  of 
thosp  who  depended  upon  books  for  their  knowledge.  It  has  been 
customary  to  characterize  the  tobacco  as  distinguished  by  its  hairs 
lieing  "glandular,"  or  having  an  "enlargement"  or  "roundish 
sweULng"  at  the  tips ;  but  this  very  imperfectly  indicates  the 
peculiar  structure  of  these  hairs,  which,  although  extremely  variable 
in  size  and  general  form,  present  certain  characters  in  their  lower 
cells,  and  in  the  structure  of  the  glands  at  their  tips,  which  are  very 
constant  and  of  great  practical  value.  These  characters  were  shown 
by  a  series  of  microscopical  drawings  from  various  si^ecies  of 
Nicotiana,  as  well  as  from  manufactured  tobacco.  The  charac- 
teristic hair  of  the  tobacco-leaf  varies  from  l-20th  to  100th  of  an  inch 
m  length,  and  is  generally  thick  and  gouty  at  the  base,  and  tapering 
towards  the  extremity  where  the  glandular  structure  is  placed  ;  that 
structure  is  of  an  oval  or  rounded  form,  and  consists  of  a  few 
closely-packed  but  well-defined  cells,  which  are  very  much  short«* 
-.han  the  other  cells  of  the  hair.  The  elongated  cells  of  the  body  of 
iJie  hair  (of  which  the  lower  one  is  most  characteristic,  on  account  of 
its  very  large  size,)  contain  fine  colourless  granular  matter,  and 
generally  nuclei ;  but  the  secreting  cells  are  well  furnished  with 
colouring  matter  of  a  reddish-brown,  but  .sometimes  of  a  green  colour. 
\  one-inch  object  glass,  recommended  by  Hassall  for  the  examina- 
1  ion  of  tobacco,  is  usually  insufficient  to  show  the  structure  of  the 
jdand,  and  the  mere  presence  of  "  glandular  hairs"  proves  nothing, 
1  hese  being  common  in  plants.  It  is  also  necessary  to  keep  in  view 
that  many  small  hairs  occur  on  tobacco- leaves,  which  are  normally 
■srithout  glands.  The  glandular  hairs  are  most  abundant  at  the  tips  of 
the  shoots,  and  especially  on  the  calyx  and  flower-stalks  of  the  tobacco. 
3)r.  Lawson,  in  calling  attention  to  the  remarkable  prevalence  of 
glandular  hairs  on  the  surface  of  plants  in  many  families,  observed 
tiiat  we  have  here  a  striking  illustration  of  the  view  which  he  en- 
deavoured   to  explain    in    the   summer  of  1S57  —  viz.,    that    the 
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secreting  structures  of  plants  are  invariably  formed  by  epidermal 
cells,  even  where  these  structures  are  deeply  imbedded  in  the  plant's 
tissue.  To  the  fact  that  epidermal  hairs  are  so  frequently  organs  of 
secretion,  Gasparrini  has  recently  added  the  additional  one,  that 
they  are  also  organs  of  absorption. — Proc.  Botan.  Hoc.  Edin. 


ON  VISION. 

Sir  David  Brewster  has  read  to  the  British  Association,  a 
paper  "  On  Vision  through  the  Foramen  Centrale  of  the  Retina." 
"At  the  Meeting  of  the  British  Association  which  was  held  at  Bel- 
fast, (said  Sir  David,)  I  gave  an  account  of  a  case  of  vision,  in  which 
it  was  performed  entirely  by  the  choroid  coat,  and  through  the 
foramen  centrale  of  the  retina.  The  space  of  distinct  vision  as  ascer- 
tained by  the  number  of  minute  printed  letters  which  the  patient 
could  read  was  i\°,  tlie  angle  subtended  by  the  foramen,  which  I 
had  previously  determined  by  experiment.  In  this  case  the  para- 
lysis of  the  retina  was  permanent,  and  the  patient  was  blind,  with 
the  exception  of  the  small  amount  of  vision  which  he  enjoyed 
through  the  foramen.  In  the  case  to  which  I  now  call  the  atten- 
tion of  the  Section,  paralysis  was  temporary,  and  was  accompanied 
with  severe  headaches  ;  but  as  soon  as  the  patient  recovered  lier 
health,  the  retina  resumed  its  usual  functions.  In  order  to  find  the 
area  of  distinct  vision,  the  patient  observed  with  care  the  number 
of  small  and  sharply  printed  letters  which  she  could  read  at  a  certain 
distance  from  the  eye;  and  upon  measuring  the  breadth  of  these 
letters,  and  their  distance  from  the  eye,  I  found  that  they  subtended 
an  angle  of  44°,  corresponding  with  the  size  of  the  opening  in  the 
retina.  These  facts,  when  viewed  in  connexion  with  those  which  I 
described  at  the  Swansea  Meeting,  may  throw  some  light  on  the 
functions  exercised  by  the  retina  as  a  whole,  or  by  some  of  its  indi- 
vidual layers.  I  have  placed  it  beyond  a  doubt  that  the  membrane, 
whether  choroid  or  retina,  which  occupies  an  area  of  4^°,  at  the  ex- 
tremity of  the  optical  axis  of  theeye,  is,  in  certain  cases,  less  retentive 
of  luminous  impression,  and,  in  others,  more  retentiveih&n  the  retina. 
If  the  microscope  proves  that  there  is  no  retina  corresponding  to  that 
area,  we  must  consider  the  choroid  coat  as  the  seat  of  vision.  If  it 
should  prove  that  any  one  of  the  layers  of  the  retina  occupies 
that  area,  while  the  rest  are  wanting,  it  will  be  manifest  that 
that  layer  is  the  seat  of  vision,  or  rather  of  luminous  im- 
pressions." 

Mr.  Nunneley  said  that  he  had  just  read  a  paper  in  another  Sec- 
tion, in  which  his  object  was  to  show  that  it  was  a  mistake,  arising 
from  dissecting  the  eye  after  decomposition  had  commenced,  to  sup- 
pose there  was  a  foramen  or  hole  in  the  retina  of  man,  of  certain 
kinds  of  monkeys,  and  of  lizards,  in  the  direction  of  the  optic  axis. 
He  believed  it  to  be  a  mistake  ;  he  had  dissected  the  eyes  of  fresh 
■subjects  soon  after  death  without  finding  any  trace  of  it.  Besides, 
he  could  not  conceive  that  all  other  animals,  who  confessedly  had. 
not  this  foramen,  were  without  the  power  of  distinct  vision. 

Sir  D.  Brewster  replied,  that  he  was  not  an  anatomist,  and  waa- 
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therefore  unable  to  enter  into  a  discussion  with  Mr.  Nunneley,  whose 
views  and  opinions  he  admitted  were  entitled  to  the  most  careful 
consideration.  But  Sir  Everard  Home  had  been  the  first  to  detect 
this  foramen,  and  other  anatomists  of  the  greatest  eminence  had 
after  him  admitted  its  existence.  Soemmering  had  figured  and 
given  its  dimensions, — and  as  to  the  recency  of  the  subject,  one  case 
in  which  it  had  been  found  was  the  eye  of  a  criminal  who  had  been 
executed  in  Edinburgh  in  the  prime  and  vigour  of  manhood  and  of 
health,  and  the  examination  of  his  eye  had  taken  place  within  two 
hours  of  his  death,  so  that  no  more  favourable  case  could  be  con- 
ceived. But  to  waive  the  anatomical  question,  he  (SirD.  Brewster) 
had  felt  convinced  that  the  structure  of  the  eye  about  the  optic 
axis  in  a  sphere  embracing  a  circle  of  4A°  wa-s  physically  distin- 
guished from  the  rest  of  the  coats  of  the  eye  by  characters  which 
could  not  be  mistaken, — of  which  he  had  given  several  at  the 
Swansea  and  Belfast  Meetings  of  the  Association,  and  which  he  now 
brieflj'  recapitulated.  

IMPRESSIONS  ON   THE   RETINA. 

Sir  David  Brewster  has  read  to  the  British  Association,  a 
paper  ' '  On  the  Duration  of  Luminous  Impressions  on  certain  Points 
of  the  Retina."  It  is  well  known  that  the  duration  of  luminous  im- 
pressions on  the  retma  is  one-third  of  a  second  for  white  light  of  or- 
dinary intensity.  In  the  report  of  the  Belfast  Meeting,  (says  Sir 
David, )  I  have  shown  that  the  small  circular  area  at  the  end  of  the 
axis,  whether  it  be  retina  or  choroid,  retains  light  longer  than  the 
general  retina,  after  the  eye  has  been  exposed  to  light ;  and  I  have 
recently  observed  that  certain  points  of  that  membrane,  situated  ap- 
parently near  its  termination  at  the  ciliary  processes,  have  even  a 
gi-eater  retentive  power.  In  order  to  observe  this  curious  pheno- 
menon, we  must  extinguish,  suddenly,  a  gas -flame  to  the  light  of 
which  the  eye  has  been  for  .some  time  expo.sed.  We  shall  then  ob- 
serve a  number  of  bright  luminous  points  arranged  in  a  circle,  the 
diameter  of  which  is  about  72°.  These  bright  points,  or  stars, 
apparently  placed  at  equ.il  distances,  vanish  so  quickly  that  I  have 
found  it  very  difficult  to  determine  their  number.  They  may  amount 
to  15  or  20.  I  have  sometimes  observed  them  upon  extinguishing  a 
candle,  and  also  upon  quickly  shutting  the  eyes.  The  parts  of  the 
retina  from  which  these  points  of  light  emanate  are  probably  places 
where  the  retina  is  attached  to  the  ciliary  ring,  or  other  parts 
in  the  interior  of  the  eye,  and  may  therefore  be  detected  by  the 
anatomist.  « 


optical  illusions  of  spectral  phenomena. 
Mr.  H.  Dircks  has  described  to  the  British  Association,  an  ap- 
paratus invented  by  him  for  exhibiting  Optical  Illusions  of  Spectral 
Phenomena.  The  author,  after  quoting  some  passages  in  Sir  David 
Brewster's  Xatuml  Magic,  in  which  the  author  had  intimated  that 
;-eflexion  by  concave  specula  must  form  the  basis  of  all  spectral  illu- 
idons  by  reflexion,  and  pointing  out  the  inconvenience  of  using  thes& 


126  ti;aii-book  of  facts. 

for  producing  images  of  living  and  moving  persons,  in  consequence 
of  their  inverting  objects,  stated  tliat  he  had  contrived  a  means  by 
which  living  actors,  some  the  real  persons,  others  the  images  of  per- 
sons concealed  from  the  direct  view  of  the  spectators,  might  be 
formed  by  a  large  plate  of  glass  dividing  the  room  in  which  the  ex- 
hibition was  made;  the  spectators  being  in  a  darkened  portionabove, 
but  at  one  side  of  the  glass  plate,  while  the  living  persons  on  the 
other  side  of  it  could  be  seen  quite  clearly  through  the  glass,  and 
the  images  of  other  persons  walking  about  in  the  room  under  them 
seen  by  reflexion,  would  appear  in  the  same  place  as  the  living  per- 
sons seen  directly  ;  and  could  be  thus  made  to  appear  to  perform 
most  amusing  spectral  feats,  such  as  passing  through  walls,  into 
and  coming  out  of  the  living  actors,  and  so  on. 


NEW   LAW   OF   BINOCULAR   VISION. 

The  Ilev.  J.  Dingle  has  communicated  to  the  British  Association, 
this  new  law,  the  object  of  which  is  to  obviate  the  imperfect  vision 
which  would  sometimes  arise  from  tlie  difference  of  the  pictures  in 
the  two  eyes.  In  some  cases  this  difference  would  lead  to  great  in- 
convenience and  confusion.  It  sometimes  happens,  for  instance, 
that  in  looking  at  a  field  of  view  at  some  distance,  objects  conside- 
rably nearer  are  so  interposed  as  to  present  themselves  in  the  picture 
formed  in  one  eye  and  not  in  the  other.  Thus,  in  looking  at  a  land- 
scape, if  the  finger  or  any  other  object  is  held  before  one  eye,  the 
image  of  it  from  the  one  retina  is  superposed  in  the  sensorinm  on  a 
part  of  the  landscape  formed  in  the  other  eye.  On  mere  physical 
principles,  this  might  be  expected  to  blot  out  or  greatly  confuse  that 
part  of  the  landscape  upon  which  it  was  placed  ;  but  upon  trial  this 
is  not  found  to  be  the  case,  as  that  part  is  merely  a  little  dimmer 
than  the  rest  from  being  seen  only  with  one  eye,  but  is  equally  dis- 
tinct and  as  truly  coloured.  By  various  experiments  the  author 
had  ascertained  that  this  was  the  result  of  a  peculiar  power  of  the 
will,  by  means  of  which  the  mind  is  enabled,  when  two  different 
images  are  superposed  in  the  setisorium,  to  select  whichever  it  pleases, 
to  bring  that  object  into  view,  and  entirely  to  obliterate  the  other, — 
it  sees,  in  fact,  whichever  it  wills  to  see,  and  the  other  image,  simply 
by  being  neglected,  becomes  invisible.  In  ordinai-y  vision,  the  de- 
termination of  the  image  to  be  seen  is  effected  by  the  same  act  of  the 
will  which  determines  the  position  of  the  optic  axes ;  but  by  certain 
arrangements  which  were  indicated,  both  images  may  be  made  to 
have  the  same  relation  to  tlie  optic  axes  ;  and  as  the  predisposition 
to  select  one  or  the  other  is  thus  obviated,  it  is  made  indifferent  to 
the  mind  which  of  the  two  images  that  occupy  the  same  place  in  the 
aensorlivM  it  shall  see.  When  these  arrangements  are  made,  it  is 
found  that  mere  efforts  of  the  will  can  easily  bring  either  the  one  or 
the  other  into  view.  The  importance  of  this  law,  which  enables  the 
mind  to  select  its  image,  was  pointed  out  in  different  cases  of  ordi- 
nary vision.  It  obviates  the  difficulty  already  adverted  to,  of  having 
two  different  pictures  on  the  same  spot ;  it  has  not  improbably  an 
important  influence  in  producing  the  general  stereoscopic  effect ;  it 
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also,  to  some  extent,  remedies  the  effect  of  squiuting,  by  obliterating 
the  picture  in  the  imperfect  eye,  which  could  not  be  else  done  with- 
out shuttmg  it.  The  effect  of  the  law,  in  some  extraordinary  cases, 
was  also  noticed,  especially  in  the  power  of  the  will  to  fix  images  on 
:;he  sight,  as  Sir  Isaac  Newton  instances  in  his  own  case.  (See  his 
Life,  by  Sir  David  Brewster.)  The  author  pointed  out  the  great 
interest  of  the  subject,  not  only  in  its  practical  aspect,  but  also  as 
having  an  important  bearing  on  the  connexion  between  mind  and 
matter. 

Professor  Stevelly  then  related  an  instance  of  a  circumstance 
which  recently  occurred  to  himself,  and  which  he  was  entirely  un- 
able to  account  for  on  any  physiological  principles.  This  was  a 
moving  having  become  permanently  impressed  on  the  retina,  the 
lirst  instance  ever  heard  of  by  Professor  Stevelly.  Notices  of  fixed 
impressions,  particularly  after  having  been  dazzled,  are  now  common 
enough. — AtheiKRum  Report.     

OPTICAL   PKOPEBTIES   OF  PHOSPHORUS. 

Dr.  Gladstone  has  read  to  the  British  Association,  a  communi- 
cation by  himself  and  the  Rev.  T.  Pelham  Dale,  ' '  On  some  Optical 
Properties  of  Phosphorus."  He  said  that  phosphorus  was  known  to 
he  highly  refractive  and  disfusive.  Its  refractive  index  had  been 
determined  at  2-125  or  2  224,  a  number  scarcely  exceeded  by  that 
of  diamond  or  chromate  of  lead.  This  determination  was  made  with- 
t)ut  reference  to  temperature,  and  was  that  part  of  the  spectrum 
ineaaured  indicated.  Their  o\vn  experiments,  made  with  instru- 
ments belonging  to  the  Eev.  Baden  Powell,  produced  numbers 
■(vhich  showed  not  merely  a  very  high  refractive  power,  but  an 
j.raount  of  disfusion  unknown  in  any  other  substance.  The  disfusive 
jiOwer  was  nearly  twice  that  of  bisulphide  of  carbon,  and  largely 
exceeded  that  of  even  oil  of  cassia  ;  its  only  rival  was  that  assigned 
to  chromate  of  lead,  but  some  doubt  seemed  to  rest  on  that  determi- 
nation. The  determinations  of  the  disfusion  of  phosphorus  made  by 
persons  experimenting  had  indicated  an  amount  scarcely  exceeding 
that  of  bisulphate  of  carbon,  but  a  difficulty  attending  the  examina- 
tion of  phosphorus  would  sufficiently  explain  this.  Phosphorus  in 
a  liquid  condition  had  apparently  never  been  e-xamined,  as  difficulties 
had  arisen  from  its  inflammability,  and  from  the  action  on  cement. 
J^n  examination  of  the  properties  of  liquid  phosphonis  showed  a  con- 
s  derable  diminution  of  both  the  refractive  and  the  disfusive  power, 
it  not  being  in  direct  ratio  with  the  diminution  of  density.  Liquid 
phosphorus  exhibits  a  greater  amount  of  sensitiveness  than  had  been 
©  jserved  in  any  other  substance,  and  it  was  evidently  greater  at  the 
high  than  at  the  low  temperatures.  The  effect  of  temperature  on 
d  sfusion  could  not  be  accurately  determined.  A  saturated  solution 
01'  phosphorus  in  bisulphide  of  carbon  was  almost  as  refractive  and 
d:  sfusive  as  melted  phosphorus  itself.  There  was  a  certain  want  of 
chamess  in  phosphorus  which  prevented  the  lines  being  distinguished 
■without  great  difficulty,  which  did  not  arise  from  any  opacity,  or 
fr>m  the  crystalline  character  of  solid  phosphorus,  or  from  unmelted 
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pieces  floating  about,  for  it  occun-ed  iu  a  solution  of  bisulphide  of 
carbon.  The  addition  of  phosphorus  to  bisulphide  of  carbon  rendered 
the  spectrum  seen  through  it  misty,  according  to  the  amount  of 
phosphorus.  This  was  not  due  to  the  great  refraction,  or  the  great 
disfusion,  or  the  great  sensitiveness,  though  this  had  undoubtedly 
something  to  do  with  it.  To  what  was  this  due  ?  Different  speci- 
mens of  phosphorus  differ  widely  in  respect  to  this  property,  and  it 
was  perhaps  connected  with  some  want  of  homogeneity  in  the  sub- 
stance. The  phosphorus  experimented  on  was  generally  colourless. 
It  was  a  curious  circumstance  that  yellow  phosphorus  cuts  off  the 
extreme  red  ray — this  being  the  opposite  of  what  yellow  bodies 
usually  did,  and  was  remarkable  also  in  connexion  with  the  red 
modification  of  phosphorus. — Literary  Gazette  Report. 

THE   FIXED   LIXES   OF   THE   SOLAR   SPECTRUM. 

Dr.  Gladstone  has  read  to  the  British  Association,  some  obser- 
vations "On  the  Fixed  Lines  of  the  Solar  Spectrum."  The  author 
exhibited  three  maps — the  first,  representing  the  fixed  dark  bands  and 
lines  in  the  extreme  red  portion  of  the  spectrum  ;  the  second,  those 
in  the  extreme  lavender  rays  ;  and  the  third,  those  which  make  tlieir 
appearance  about  the  orange  and  yellow  portion  when  the  sun  is 
close  to  the  horizon,  as  described  by  Sir  David  Brewster.  A  long 
span  of  atmosphere  absorbs  also  the  more  refrangible  rays,  but  affects 
in  no  way  the  angular  position  of  these  lines.  The  moon's  light 
shows  exactly  the  same  lines  as  the  sunlight,  and  the  dark  bands  in 
the  orange  and  yellow  equally  appear  when  it  traverses  much  air. 
That  portion  of  the  spectrum  which  with  sunlight  appears  violet,  has 
a  lavender  or  even  grey  colour  with  moonlight.  Attempts  had  been 
made  to  determine  whether  those  lines  were  entirely  due  to  the 
absorbent  effect  of  the  earth's  atmosphere,  by  observations  of 
stars,  and  of  distant  artificial  lights,  but  the  author  thought  without 
a  conclusive  result.  The  light  from  the  edge  of  the  sun's  disc  has 
just  the  same  lines  as  that  fiom  the  centre. —  Ibid. 


ON   MOLECULAR   IMPRESSIONS   BY   LIGHT   AND   ELECTRICITY. 

Professor  Grove  has  read  to  the  Royal  Institution  a  paper  on 
this  inquiry.  The  term  Molecular  is  used  in  different  senses  by  dif- 
ferent authors.  It  is  here  used  to  signify  the  particles  of  bodies 
smaller  than  those  having  a  sensible  magnitude,  or  as  a  term  of  con- 
tradistinction from  masses.  If  there  be  any  distinctive  characteristic 
of  the  science  of  the  present  century  as  contrasted  with  that  of 
former  times,  it  is  the  progress  made  in  molecular  physics,  or  the 
successive  discoveries  which  have  shown  that  when  ordinary  pon- 
derable matter  is  subjected  to  the  action  of  what  were  formerly  called 
the  imponderables,  the  matter  is  molecularly  changed. 

TliC  remarkable  relations  existing  between  the  pliysical  structure  of  matter,  and 
its  ett'ect  upon  heat,  light,  electricity,  magiietism,  &c.,  seem,  until  the  present  cen- 
tury, to  have  attracted  little  attention :  thus,  to  take  the  two  agents  selected  for 
this  evening's  discourse,  Light  and  Electricity,  how  manifestly  their  effects  depend 
upon  the  molecular  organization  of  the  bodies  subjected  to  their  influence.   Carbon 
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in  the  form  of  diamond  transmits  light  but  stops  electricity.  Carbon  in  the  form 
of  coke  or  jrraphite,  into  which  the  diamond  may  be  transformed  by  heat,  transmits 
electricity  but  stops  lig-ht.  Leonard  Euler  alone  conceived  that  ligut  may  be 
regarded  as  a  movement  or  undulation  of  ordinary  matter ;  and  Dr.  Younjr,  in 
.•mswer,  stated  as  a  most  formidable  objection,  that  if  this  view  were  correct  all 
bodies  should  possess  the  properties  of  solar  phosphorus,  or  should  be  thrown  into 
a  state  of  molecular  vibration  by  the  impact  of  light,  just  as  a  resonant  body  is 
thrown  into  vibration  by  the  impact  of  sound,  and  thus  give  back  to  the  sentient 
organ  an  effect  similar  to  that  of  the  original  impulse. 

In  the  last  edition  of  his  Estay  on  the  Correlation  of  Pht/fieal  Forces,  (1355,) 
Mr.  Grove  has  made  the  following  remarks  on  this  question:  '•  To  the  main  objec- 
tion of  Dr.  Young,  that  all  bodies  would  have  the  properties  of  solar  phosphorus  if 
"light  consisted  in  the  undulations  of  ordinary  matter,  it  may  be  answered  that  so 
many  bodies  have  this  property,  and  with  so  great  variety  in  its  duration,  that 
ion  constat  all  may  not  have  it,"though  for  a  time  so  short  that  the  eye  cannot 
•letect  its  duration."  The  above  conjecture  has  been  substantially  verified  by  the 
u'ccent  experiments  of  M.  Xiepce  de  at.  Victor,  of  which  the  following  is  a  short 
fesume : — An  engraving  which  has  been  for  some  time  in  the  dark  is  exposed  to 
sunlight  as  to  one  hal^  the  other  half  being  covered  by  an  opaque  screen .-  it  is 
rhen  taken  into  a  dark  room,  the  screen  removed,  and  the  whole  surGice  placed  in 
1  'lose  proximity  to  a  sheet  of  highly  sensitive  photographic  paper ;  the  portion  upon 
'vhich  the  Ugh't  has  impinged  is  reproduced  on  the  photographic  paper,  while  no 
I  'ffect  is  produced  by  the  portion  which  had  been  screened  from  light ;  white  bodies 
produce  the  greatest  effect,  black  little  or  none,  and  colours  intermediate  effects. 
:>Ir.  Grove  had  little  doubt  that  had  the  discourse  been  given  in  the  Mimmer 
instead  of  mid-wiuter,  he  could  have  Uterally  realized  in  this  theatre  the  Laputa 
problem  of  extracting  sunbeams  from  eucimibers  I  While  tishing  in  the  auttunn, 
in  the  grounds  of  M.Seguin,  at  Fontenay,  Mr.  Grove  observed  some  white  patches 
<  n  the  skin  of  a  trout,  which  he  was  satisfied  had  not  been  there  when  the  fish 
T'as  taken  out  of  the  water.  The  fish  having  been  rolling  about  in  some  leaves  at 
t  Ise  foot  of  atree,  gave  liim  the  notion  that  the  effect  might  be  photograpiiic,  arising 
from  the  sunhght  having  darkened  the  uncovered,  but  not  the  covered  portions  of 
t  le  skin.  With  a  fresh  fish,  a  serrated  leaf  was  placed  on  each  side,  and  the  fish 
l;.id  down  so  that  the  one  side  should  be  exposed,  the  other  sheltered  from  light : 
ateran  hour  or  so  the  fish  was  examined,  and  a  well-defined  image  of  the  leaf 
\'.  as  apparent  on  the  upper  or  exposed  side,  but  none  on  the  miUer  or  sheltered  side. 

The  number  of  substances  proved  to  be  raolecularly  afl"ected  by  light  is  so 
r.pidly  increasing,  that  it  is  by  no  means  unreasonable  to  suppose  that  all  bodies 
a;  e  in  a  greater  or  less  degree  changed  by  its  impact.  Passing  now  to  the  mole- 
ci  Jar  effects  of  electricity,  every  day  brings  us  fresh  evidence  of  the  molecular 
changes  effected  by  this  agent.  The  electric  discharge  alters  the  constitution  of 
many  gases  across  which  it  is  passed ;  and  it  was  shown  that  by  passing  it  through 
ar  attenuated  atmosphere  of  the  vapours  of  phosphorus,  this  element  is  changed 
b}  the  electric  discharge  into  its  allotropic  variety,  which  is  deposited  in  notable 
qiantity  on  the  sides  of  the  receiver.  In  this  experiment,  the  transverse  bands 
or  striae  discovered  by  Mr.  Grove,  in  1852,  are  very  strikhigly  shown.  The  glow 
wliich  is  seen  on  excited  electrics,  such  as  glass,  was  also  shown  by  Mr.  Grove  to 
bo  accompanied  with  molecular  change.  Letters  cut  in  paper,  and  placed  between 
tn  0  well-cleaned  sheets  of  glass,  then  formed  into  a  Leyden  apparatus,  by  sheets 
ot  tin-foil  on  their  outer  surfaces,  and  then  electrified,  by  comiexion  for  a  few 
sc'onds  with  a  Eiimhkorff  coil,  had  invisible  images  of  the  letters  impressed  upon 
th !  interior  surface,  which  were  rendered  visible  by  breathing  on  them,  and 
re  idered  visible,  and  at  the  same  time  permanently  etched  by  exposure,  after 
ell  ctrization,  to  the  vapoiu-  of  hydrottuoric  acid.  So,  again,  if  iodized  collodion 
be  poured  over  the  surlace  of  glass  having  the  invisible  image,  and  then  treated 
as  for  a  photograph,  and  exposed  to  uniform  daylight,  the  invisible  image  is 
dc  eloped  in  the  co!lo<lion  film,  the  invisible  molecular  change  being  conveyed  to 
thi'  molecular  film,  and  rendering  it,  when  nitrated,  more  sensitive  to  light  "in  the 
pa -ts  where  it  has  been  in  proximity  to  the  electrical  impression,  than  in  the 
re>idual  parts.  Here  we  have  a  molecular  change,  produced  first  by  electricitv  on 
th<  glass,  then  communicated  by  the  glass  to  the  collodion,  then  changed  in 
eh:  racter  by  light,  and  all  this  time  invisible,  and  then  rendered  visible  by  the  de- 
«rel>ping  chemical  agent.  Mr.  Babbage  had  observed  that  some  plates' of  glass 
wh.ch  had  formed  the  ornamental  margin  of  an  old  looking-glass,  and  were 
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backed  by  a  design  in  gold-leaf  covered  with  plaster  of  Paris,  showed,  when  this 
backing  wag  removed  by  soft  soap,  an  impression  of  the  gold-leaf  device,  which 
was  rendered  visible  by  the  breath  on  the  glass.  Some  of  the  plates  had  been 
kindly  lent  by  him  for  this  evening ;  and  in  one,  Mr.  Grove  had  removed  a  portion 
of  the  backing,  and  the  continuation  of  the  gilded  design  came  beautifully  out  by 
breathing  on  the  glass  while  in  the  frame  of  the  electric  lamp,  and  was  pro.jected 
(as  were  the  previous  electrical  images)  on  a  white  screen.  Of  the  practical  result* 
to  science  of  the  molecular  changes  forming  the  subject  of  this  evening's  lecture, 
a  beautiful  illustration  was  aflbrded  by  the  photographs  of  the  moon  by  Mr.  De  la 
Eue,  which  aflbrded,  by  the  aid  of  the  electric  lamp,  images  of  the  moon,  six  feet 
diameter,  in  which  the  details  of  the  moon's  surface  were  well  defined, — the  cone 
in  Tycho,  the  double  cone  in  Copernicus,  and  even  the  ridge  of  Aristarchus,  could 
be  detected.  The  bright  lines,  radiating  from  the  mountains,  were  clear  and 
distinct.  A  photograph  of  the  planet  Jupiter  was  also  shown,  in  which  the  belts 
were  very  well  marked,  and  the  satellites  \'isible. 

The  following  question  was  suggested  by  Mr.  Grove : — As  telescopic  power  is 
known  to  be  limited  by  the  area  of  the  speculum  or  object-glass,  even  assuming 
I)erfect  definition,  as  the  light  decreases  inversely  as  the  square  of  the  magnifying 
power,  a  limit  must  be  reached  at  which  the  minute  details  of  an  object  become 
lost  for  want  of  light.  Now,  assuming  a  high  degree  of  perfection  in  astronomical 
photographs,  these  may  be  illuminated  to  an  indefinite  degree  of  briUiancy  by 
adventitious  light.  With  a  given  telescope,  could  a  better  effect  be  obtained,  by 
illuminating  the  photographic  image,  and  applying  microscopic  power  to  that, 
than  by  magnifying  the  luminous  image  in  the  usual  way  by  the  eye-glass  of  the 
telescope  ?  Can  the  addition  of  extraneous  light  to  the  photograph  permit  a 
higher  magnifying  power  to  be  used  with  effect  than  that  which  can  be  used  to 
look  at  the  image  which  makes  the  photographic  impression  ?  In  other  words,  is 
the  photographic  eye  more  sensitive  than  the  living  eye  ?  or  can  a  photographic 
recipient  be  found  which  will  register  impressions  which  the  living  eye  does  not 
detect,  but  which,  by  increased  light  or  by  developing  agents,  may  be  rendered 
visible  to  the  living  eye  ? 

The  phenomena  treated  of  here,  which  are  a  mere  selection  from  a  crowd  of 
analogous  effects,  show  that  light  and  electricity,  in  nujnerous  cases,  produce  a 
molecular  cliange  in  ponderable  matter  atfected"  by  them.  The  modifications  of 
the  supposed  imponderables  themselves  have  long  been  the  subjects  of  investiga- 
tion :  the  recent  progress  of  science  teaches  us  to  look  for  the  reciprocal  eflects 
on  the  matter  aifectcd  by  them.  Few,  indeed,  if  any,  electrical  efliects,  have  not 
been  proved  to  be  accompanied  with  molecular  changes ;  and  we  are  daily  receiv- 
ing additions  to  those  produced  by  light.  Mr.  Grove  feels  deeply  convinced  that 
a  dynamic  theory,  one  which  regards  the  imponderables  as  forces  acting  upon 
ordinary  matters  in  different  states  of  density,  and  not  as  fluids  or  entities,  is  the 
truest  conception  which  the  mind  can  form  of  these  agents;  but  to  those  who  are 
not  willing  to  go  so  far,  the  ever-increasing  number  of  instances  of  such  molecular 
changes  affords  a  boundless  tield  of  promise  for  future  investigation,  for  new 
physical  discoveries,  and  new  practical  apphcations. 


POLAEIZATION   OP   LIGHT   BY   AMETHYST   PLATES. 

A  PAPER  has  been  communicated  to  the  British  Association,  "  On 
the  Use  of  Amethyst  Plates  in  Experiments  on  the  Polarization  of 
Light,"  by  Sii-  D.  Brewster.  In  order  to  determine  the  exact  posi- 
tion of  the  plane  of  primitive  Polarization,  it  was  usual  to  observe 
when  the  intensity  of  the  extraordinary  image  of  the  analyzing  prism 
was  a  minimum  ;  but  as  it  is  difficult  to  obtain  light  perfectly  homo- 
geneous, the  light  of  this  image  could  not  be  completely  extinguished. 
In  his  expei-iments  on  the  rotatory  phenomena  of  quartz,  M.  Biot 
employed  a  coloured  glass,  which  transmitted  only  the  extreme  red 
rays  of  the  spectrum  ;  but  this  method,  owing  to  the  great  loss  of 
light  on  the  polarized  pencil,  was  attended  with  so  many  inconve- 
niences, that  fifteen  or  twenty  trials  were  required  before  he  could 
deteraiine  the  zero  of  his  instrument.     In  order  to  remedy  this  evil. 
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M.  Soleil  interposed  between  the  polarizing  apparatus  and  the  ana- 
lyzing prism  two  plates  of  quartz  of  equal  thickness,  the  one  right- 
handed  and  the  other  left-handed.  These  plates  were  united  so  as 
to  give  the  same  tint  when  the  plane  of  the  principal  section  of  the 
analyzing  prism  coincided  with  the  plane  of  primitive  polarization. 
This  ingenious  apparatus  was  submitted  to  the  French  Academy  of 
Sciences  in  June,  1845,  and  has  been  used  since  that  time  by  M. 
Senarmont  and  othei-s  in  their  experiments  on  polarization.  In  the 
year  1S19,  Sir  David  Brewster  communicated  to  the  Eoyal  Society 
of  Edinburgh  the  very  same  method  of  placing  the  principal  section 
of  the  analyzing  pris-m  in  the  plane  of  primitive  polarization  ;  but  in 
place  of  using  two  plates  of  right  and  left-handed  quartz,  he  used  a 
single  plate  of  amethyst,  in  which  the  two  kinds  of  quartz  were  com- 
bined, during  the  formation  of  the  crystal.  This  piece  of  apparatus, 
which  is  obviously  superior  to  that  of  M.  Soleil,  is  thus  described  in 
the  paper  referred  to  : — "The  properties  of  amethyst,  which  have 
now  been  described,  render  a  plate  of  this  mineral  a  valuable  addi- 
tion to  our  apparatus  for  conducting  experiments  on  the  polarization 
of  light.  If  we  wish  to  place  the  principal  section  of  the  analyzing 
prism  exactly  in  the  plane  of  primitive  polarization,  we  have  only  to 
interpose  a  thin  plate  of  amethyst  like  that  shown  in  the  figure,  and 
:f  the  tints  of  both  sets  of  veins  are  exactly  similar,  the  analyzing 
prism  will  have  the  required  position.  If  the  one  set  of  tints  is  bluer 
or  whiter  than  the  other,  or  if  there  is  the  slightest  difference  between 
liem,  the  position  of  the  prism  must  be  altered  till  that  difference  is 
no  longer  perceptible.  If  we  wish  to  place  a  plate  of  sulphate  of 
lime  or  any  other  crystal,  so  as  to  have  its  principal  section  in  the 
plane  of  primitive  polarization,  the  interposition  of  the  amethyst  plate 
■trill  give  us  the  same  assistance,  by  indicating  that  the  circular 
(rotatory)  tints  are  not  affected  by  it,  whereas  if  we  wish  to  place 
the  axis  of  the  sulphate  of  lime  at  an  angle  of  45°  to  the  primitive 
J  lane  of  polarization,  the  amethyst  will  point  out  this  position  when 
the  opposite  circular  tints  suffer  an  equal  change." 

STEREOSCOPIC   PICTURES   FROM  FLAT   SURFACES. 

A  RECENT  invention  opens  up  an  entirely  new  field  for  Stereoscopic 
lictures,  by  rendering  views  taken  from  paintings  or  engravings  as 
solid  and  apparently  real  as  if  they  had  been  photographed  from  the 
subjects  which  the  paintings  represent.  Till  now  no  stereographic 
c:irds  of  engravings  iiave  been  made,  for  the  good  reason  that  they 
■would  not  have  had  any  more  relief  than  the  engravings  themselves, 
aid  would  have  quite  wanted  the  charm  of  apparent  reality  which 
n  nders  the  stereoscope  so  popular. 

NEW   STEREOSCOPE. 

An  important  modification  of  Wheatstone's  Stereoscope  has  been 
rt  ad  to  the  French  Academy  of  Sciences  by  M.  d' Almeida.  With 
tl  e  common  instrument  only  one  observer  at  a  time  can  view  the 
rehef  ;  M.  d' Almeida  renders  it  visible  to  several  at  a  time,  and  at  a 
di  ?tance  of  several  metres.     For  thb  purpose  he  causes  two  stereo- 
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scopic  images  to  be  reflected  simultaneously  on  a  screen ;  as  they 
are  not  identical,  but  only  similar,  the  outlines  of  the  one  will  inter- 
sect those  of  the  other,  and  generate  a  confusion  which  can  only  be 
obviated  by  making  each  eye  see  only  one  of  the  images.  For  this 
purpose  the  inventor  causes  the  luminous  rays  from  each  image  to 
pass  through  a  glass  of  a  different  colour,  one  i-ed  and  the  other 
green  ;  whereby  one  of  the  images  will  be  reflected  on  the  screen  in 
red,  the  other  in  green.  Now,  if  the  observer's  eyes  be  provided  with 
glasses  of  the  above-mentioned  colours,  the  eye  covered  with  a  green 
glass  will  only  see  the  green  image,  while  the  other  will  only  be 
visible  to  the  eye  protected  by  a  red  glass.  The  moment  this  is 
efiected  the  relief  appears,  and  if  the  observer  shift  his  position 
laterally,  the  figure  will  appear  to  move  in  a  contrary  direction, 
which  adds  to  the  illusion.  M.  d' Almeida  proposes  another  plan, 
in  which  both  images  are  uncoloured,  and  each  eye  is  made  to  per- 
ceive one  image  only  by  rapidly  intercepting  the  other  from  view  by 
means  of  a  revolving  piece  of  pasteboard,  cut  so  as  only  to  cover  one 
of  the  images  at  a  time  at  each  half  revolution.  As  soon  as  the 
rotatory  motion  acquires  sufficient  rapidity,  the  figures  appear  in 
relief. — Times.  

THE   STEREOMONOSCOPE. 

M.  Claudet  has  communicated  to  the  Royal  Society,  a  paper 
"On  the  Phenomenon  of  Relief  of  the  Image  formed  on  the  Ground 
Glass  of  the  Camera  Obscura,"  in  which  he  details  a  number  of 
singular  facts,  the  consideration  of  which  led  him  to  think  that  it 
would  be  possible  to  construct  a  new  Stereoscope,  in  which  the  two 
eyes  looking  at  a  single  image  could  see  it  in  perfect  relief,  such  a 
single  image  being  composed  of  two  images,  of  different  perspectives 
superposed,  one  visible  only  to  the  right  eye  and  the  other  to  the 
left.  This  would  be  easil}'  done  by  refracting  a  stereoscopic  slide  on 
a  ground  glass,  through  two  semi- lenses  separated  enough  to  make 
the  right  picture  of  the  slide  coincide  with  the  left  picture  at  the 
focus  of  the  semi-lense.?.  The  whole  an-angement  may  be  easily 
understood  :  we  have  only  to  suppose  that  we  look  through  a  ground 
glass  placed  before  an  ordinary  stereoscope  at  the  distance  of  tlie 
focus  of  its  semi-lenses,  the  slide  being  strongly  lighted,  and  the  eye 
seeing  no  other  light  than  that  of  the  picture  on  the  gi-ound  glass  ; 
the  whole  being  nothing  more  than  a  camera  having  had  its  lens  cut 
in  two  parts,  and  the  two  halves  sufficiently  separated  to  produce  at 
the  focus  the  coincidence  of  the  two  opposite  sides  of  the  stereoscopic 
slide  placed  before  the  camera.  In  a  paper  subsequently  read  to 
the  Royal  Society,  M.  Claudet  says  : 

This  instrument,  as  ra.ay  be  perceived  at  once,  is  nothing;  more  than  an  ordinary 
camera  obscura  supplied  witli  two  lenses,  each  mounted  on  a  sliding  frame  in 
order  to  be  able  to  give  them,  according  to  the  focal  distance,  the  horizontal  sepa- 
ration necessary  for  producing  on  the  ground  glass  the  coalescence  of  the  images 
of  the  two  sides  of  a  slide  placed  before  the  camera. 

The  slide  itself  being  cut  in  two  parts,  the  two  images  can  also,  moving  in  a 
groove,  be  separated  in  a  horizontal  direction,  until  they  are  sufficiently  apart  to 
be  refracted  on  the  ground  glass  by  the  two  lenses  in  the  most  oblique  direction 
consistent  with  the  production  of  a  well-defined  image;  for  it  is  to  the  increased 
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degree  of  obliquity  of  the  refracted  rays  in  falling  on  the  ground  glass  that  is  due 
the  more  effective  extinction  or  evanescence  of  the  image  for  the  eye,  whose  axis 
consequently  deviates  in  a  greater  degree  from  the  line  of  refraction. 

By  the  same  principles  which  produce  the  phenomenon  of  relief  of  the  image 
formed  on  the  ground  glass  of  the  camera  obscura,  the  right  picture  of  the  slide, 
being  obhqnely  refracted  on  the  ground  glass  by  the  right  lens  in  a  line  coinciding 
with  the  axis  of  the  left  eye,  is  visible  only  to  that  eye;  and  the  left  picture,  being 
refracted  obUquely  by  the  left  lens  in  an  opposite  direction  coinciding  with  the 
right  eye,  is  only  visible  to  that  eye.  Consequently  each  eye  seeing  only  one 
image,  and  that  image  having  its  own  perspective,  the  optic  axes  have  to  converge 
more  or  less  according  to  the  angular  separation  of  the  similar  points  of  the  two 
coincident  images ;  and  by  the  different  degrees  of  convergence  producing  single 
vision  of  these  various  similar  points,  we  have  the  sensation  of  the  comparative 
distances  of  the  objects  represented  on  the  ground  glass. 

Before  having  constructed  this  new  stereoscope  and  tried  its  effect,  it  would 
have  been  hasty  on  my  part  to  pretend  that  its  success  was  certain,  and  for  this 
reason  1  took  care  in  my  former  paper  to  propose  it  as  a  mere  speculative  idea 
suggested  by  the  phenomenon  I  had  discovered,  without  vouching  for  the  result. 
Indeed,  it  was  not  long  before  I  had  to  congratulate  myself  on  my  caution,  when 
I  foimd  that,  the  truth  of  my  experiments  being  questioned,  and  the  deductions 
from  these  experiments  denied,  my  proposed  stereoscope  was  declared  impossible, 
as  being  founded  on  principles  completely  at  variance  with  the  laws  of  optics. 

However,  these  remarks  did  not  shake  my  conviction ;  and  after  the  usual  diffi- 
culties, I  have  now  the  satisi;\ction  of  being  able  to  prove  that  I  was  perfectly 
right,  and  that  I  had  not  been  led  astray  by  any  erroneous  notion  in  my  analytic 
and  synthetic  deductions.  I  have  constructed  the  instrument  which  I  projxwe  to 
(;all  the  Stereoraonoscope,  as  it  exhibits  in  perfect  relief  a  picture  which  appears 
single  on  the  ground  glass  of  the  new  instrument,  and  as  single  as  the  hnage  of 
the  camera  obscura  has  always  been  supposed  to  be. 

The  instrument,  in  its  present  rough  state,  is  undoubtedly  very  imperfect,  and 
susceptible  of  many  improvements  which  time  and  experience  will  suggest.  I 
present  it  as  the  result  of  a  first  attempt,  hoping  that  it  will  be  foimd  curious  as 
illustrating  a  new  and  interesting  scientific  fact,  and  producing  an  efl'ect  quite 
unexpected  in  optics. 


THE   OPHTH.VLMOSCOPE,   OK   SPECULUM   OCULI. 

This  new  instrument  for  the  exploration  of  tlie  interior  of  the  Eye 
lias  been  introduced  by  Mr.  Jabez  Hogg,  Assistant  Surgeon  to  tiie 
lloyal  Westminster  Ophthalmic  Hospital,  with  great  success.  The 
first  idea  of  the  Ophthalmoscope  was  broached  by  Mr.  Gumming,  in 
1846,  in  a  paper  in  the  Medico- Chirurgical  Transactions.  This 
attracted  the  attention  of  M.  Briicke,  of  Vienna,  who  invented  the 
instrument  in  1851,  which  has  since  received  its  various  modifica- 
tions from  Jaeger,  Euete,  Coccius,  Anagnostakis,  Bonders,  and 
others.  Helmholtz,  it  is  said,  founded  his  instrument  on  experiments 
riade  by  Erlach  with  a  microscope  slide  :  it  consists  of  reflecting 
pieces  of  glass,  Dr.  Euete  of  Leipsic  being  the  first  to  employ  a 
concave  mirror.  With  this  instrument  he  investigated  the  internal 
changes  of  the  tunics  of  the  eye,  and  published  in  1S54  a  most 
valuable  Monograph  of  cases  examined  by  him.  Still,  Ruete's  Oph- 
thalmoscope is  rather  coraphcated  and  "difficult of  use:  he  prefers 
for  irritable  and  inflamed  eyes  the  simpler  forms  of  instruments 
d3signed  by  Helmholtz  or  Coccius;  and  for  all  puqioses  the  con- 
cive  mirror  is  preferable,  for  its  facilities  in  the  adaptation  of  either 
emcave  or  convex  lenses,  of  difierent  powers,  suitable  to  each  par- 
ticular case.  "  The  dispersion  of  the  rays  of  light  is  greatly  in- 
creased," observes  Euete,    "by  using  the  concave  lens  with  the 
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mirror ;  and  we  are  thus  enabled  to  view  a  great  portion  of  the  back 
of  the  eye,  the  optic  nerve,  and  the  vessels  of  the  retina." 

"When  a  concave  lens  is  used,"  says  Mr.  Hogg,*  "  it  is  as  if  we 
viewed  the  fundus  oculi  with  a  Galilean  telescope ;  when  two  or 
more  convex  lenses,  it  is  as  if  viewed  through  the  more  modern 
astronomical  telescope. 

"The  Ophthalmoscope  I  make  use  of  is  a  small  circular  mirror  ; 
indeed,  nothing  more  than  the  silvered  mirror  made  for  an  ordinary 
microscope,  having  a  hole  bored  in  its  centre,  and  mounted  in  a 
piece  of  tortoisesiiell.  This  form  of  instrument  is  generally  known 
as  M.  Anagnostakis'." 

The  mode  of  using  the  instrument  is  as  follows  : — "  The  rays  from 
the  flame  of  the  lamp,  reflected  by  the  concave  mirror,  fall  in  a  state 
of  convergence  on  a  convex  lens,  in  fi-ont  of  the  eye  under  examina- 
tion. The  rays  of  light  are  so  much  converged  by  the  additional 
refraction  they  undergo  on  entering  the  eye,  that  they  quickly  come 
to  a  focus,  cross,  and  are  dispersed  over  the  retina,  and  thus  this 
membrane  is  fully  illuminated.  The  observer's  eye  looks  through 
the  small  central  aperture  in  the  middle  of  the  concave  mirror, 
which  he  holds  in  his  hand.  In  the  examination  of  most  eyes  we 
find  it  necessary  to  use  a  bi-convex  lens,  of  about  one  and  a  half 
inch  focus.  The  rays  coming  from  the  lamp  are  inverted  as  they 
quit  the  concave  mirror — an  inverted  image  of  the  flame  is  pre- 
sented to  the  eye — but  as  the  rays  cross  behind  the  pupil,  the 
image  thrown  upon  the  retina  is  an  erect  image  of  the  flame.  A 
convex  lens  held  close  in  front  of  the  eye  observed,  magnifies  the 
erect  image  ;  but  if  it  is  moved  away  from  the  observed  eye,  the 
image  on  the  retina  is  inverted.  The  optic  nerve  will  now  change 
its  place,  and  be  seen  towards  the  temple,  instead  of  towards  the 
nose. 

"The  patient  whose  eye  is  about  to  be  examined  should  be  taken 
into  a  darkened  room,  and  seated  by  the  side  of  a  table,  on  which 
is  placed  an  ordinary  candle,  or  what  is  better,  a  lamp.  The  lamp 
may  be  brought  somewhat  near  to  the  patient's  ear,  and  the  flame 
so  arranged  that  it  shall  keep  the  patient's  eye  in  the  shade,  and  be 
in  a  straight  line  with  it,  but  lower  than  the  eye  of  the  observer, 
who  is  seated  in  front  of  the  patient,  on  a  stool  capable  of  being 
raised.  As  a  rule,  it  is  better  to  sit  a  little  higher  than  the  patient. 
The  reflecting  surface  of  the  instrument  is  then  to  be  turned  to- 
wards the  patient's  eye,  in  such  a  way  that  the  eye  of  the  surgeon, 
when  looking  through  the  small  central  hole,  may  see,  upon  turning 
the  instrument  a  little  inwards,  a  luminous  reflection  of  its  interior. 
On  withdrawing  it  gradually,  the  reflection  grows  smaller,  until  it 
becomes  oblong  and  very  brilliant.  The  most  conspicuous  object 
at  the  fundus  of  the  eye  being  the  entrance  of  the  optic  nerve,  this 
is  the  first  point  that  should  be  sought  for ;  and  as  it  is  situated 
towards  the  inner  side,  the  patient  must  be  directed  to  turn  his  eye 
so  as  to  bring  it  directly  in  the  line  of  vision.     For  this  purpose, 

*  In  his  Treatise  on  the  Ophthalmoscope.  Third  Edition.  Published  by 
Churchill,  Kew  Burlin^on-street. 
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supposing  it  to  be  the  left  eye  that  is  under  observation,  he  should 
be  directed  to  look  at  the  tip  of  the  observer's  left  ear,  and  vice 
rersd  with  the  right.  This  will  generally  sufiBce ;  if  not,  a  very 
slight  increase  of  obliquity  to  the  right  or  left  will  bring  it  into 
the  proper  position.  The  ophthalmoscope  may  be  held  at  first  about 
eighteen  inches  distant,  and  slowly  brought  forwards  until  by  slight 
movements  backwards  and  forwards  the  exact  focus  hiis  been  ob- 
tained. If,  as  often  happens,  an  image  of  the  lamp  should  be 
formed  on  the  lens  exactly  in  front  of  the  pupil,  it  may  be  got  rid 
of  by  turning  it  slightly  on  its  axis,  either  vertically  or  horizontally. 
It  is  in  this  way,  or  slightly  modified  according  to  circumstances, 
that  the  alterations  in  the  several  structures  of  the  eye  may  be 
studied."  

ox  SOME  PKOPERTIES  OF  A  SERIES  OF  THE  POWEBS  OF  THE 
SAME  NUMBER. 

Mr.  J.  Pope  Hexsesst,  of  the  Inner  Temple,  has  announced  to 
the  British  Association,  the  discovery  of  some  general  laws  which 
regulate  the  Series  of  the  Powers  of  any  Number.  For  instance,  in 
the  following  series  of  the  powers  of  5,  the  number  of  digits  in  the 
several  recurrent  vertical  series  may  be  expressed  by  the  powers 
of2:  — 
Number  of  digits  recurring. 

1  


5  .. 

.   1st. 

25  .. 

.   2nd. 

125  . 

.   3rd. 

625  . 

.   4th. 

3125  . 

.   5th. 

15625  .. 

.   6th. 

78125  . 

.   7th. 

390625  . 

.   8th. 

1953125  . 

.   9th. 

9765625  . 

.  10th. 

4832sl2o  . 

.  11th. 

2441^0625  . 

.  12th, 

220703125  . 

.  13th. 

— The  vertical  series  are, 


The  next  consists  of  .32  figures,  and  so  on.  He  pointed  out  that  a 
similar  law  existed  for  every  other  number  ;  and  he  exhibited  for- 
mulae by  which  the  sum  of  any  of  the  recurrent  series  may  be  deter- 
mined.    In  the  case  of  5,  S  =  2  fS       +  1^  ;  the  consecutive  sums 

n  V    n.l  / 

of  the  several  series  being  7,  16,  34,  70,  142,  &c.  In  this  way 
tables  of  the  powers  of  numbers  may  be  constructed  to  any  extent 
whatever  with  very  little  labour.  This  discovery  will  enable  certain 
calculations  to  be  made  with  a  degree  of  accuracy  hitherto  impos- 
sible. The  author  concluded  by  submitting  a  regular  demonstration 
of  the  theorem. 
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PROFESSOK   FARADAY   ON   SCIENCE   AS   A   BRANCH   OF   EDUCATION. 

The  development  of  the  applications  of  Physical  Science  in  modern 
times  has  become  so  large,  and  so  essential  to  the  well-being  of  man, 
that  it  may  justly  be  vised,  as  illustrating  the  true  character  of  pure 
science,  as  a  department  of  knowledge,  and  the  claims  it  may  have 
for  consideration  by  governments,  universities,  and  all  bodies  to 
whom  is  confided  the  fostering  care  and  direction  of  learning.  As  a 
branch  of  learning,  men  are  beginning  to  recognise  the  claim  of 
science  to  its  own  particular  place  ;— for,  though  flowing  in  channels 
utterly  different  in  their  course  and  end  to  those  of  literature,  it  con- 
duces not  less  as  a  means  of  instruction,  to  the  discipline  of  the 
mind  ;  whilst  it  ministers,  more  or  less,  to  the  wants,  comforts,  and 
proper  pleasure,  both  mental  and  bodily,  of  every  individual  of  every 
class  in  life.  Until  of  late  years,  the  education  for,  and  recognition 
of  it  by,  the  bodies  which  may  be  considered  as  giving  tiie  general 
course  of  all  education,  have  been  chiefly  directed  to  it  only  as  it 
could  serve  professional  services, — namely,  those  which  are  remu- 
nerated by  society ;  but  now  the  fitness  of  university  degrees  in 
science  is  under  consideration,  and  many  are  taking  a  high  view  of 
it,  as  distinguished  from  litei-ature,  and  think  that  it  may  well  be 
studied  for  its  own  sake, — i.e.,  as  a  proper  exercise  of  the  liuman  in- 
telligence, able  to  bring  into  action  and  development  all  the  powers 
of  the  mind.  As  a  branch  of  learning,  it  has  (without  reference  to 
its  applications)  become  as  extensive  and  varied  as  literature ;  and 
it  has  this  privilege,  that  it  must  ever  go  on  increasing.  Thus  it 
becomes  a  duty  to  foster,  direct,  and  honour  it,  as  literature  is  so 
guided  and  recognised  ;  and  the  duty  is  the  more  imperative,  as  we 
find  by  the  unguided  progress  of  science  and  the  experience  it  sup- 
plies, that  of  those  men  who  devote  themselves  to  studious  education, 
there  are  as  many  whose  minds  are  constitutionally  disposed  to  the 
studies  supplied  by  it,  as  there  are  of  others  more  fitted  by  inclina- 
tion and  power  to  pursue  literature. 

The  value  of  the  public  recognition  of  science  as  a  leading  branch 
of  education  may  be  estimated  in  a  very  considerable  degree  by 
observation  of  the  results  of  the  education  which  it  has  obtained  inci- 
dentally from  tb.ose  who,  pursuing  it,  have  educated  themselves. 
Though  men  may  be  specially  fitted  by  the  nature  of  tlieii-  minds  for 
the  attainment  and  advance  of  literature,  science,  or  the  fine  arts, 
all  these  men,  and  all  others,  require  first  to  be  educated  in  that 
which  is  known  in  these  respective  mental  paths  ;  and  when  they 
go  beyond  this  preliminary  teaching,  they  require  a  self- education 
directed  (at  least  in  science)  to  the  highest  reasoning  power  of  the 
mind. 

Any  part  of  pure  science  may  be  selected  to  show  how  much  this 
private  self-teaching  has  done,  and  by  that  to  aid  the  present  move- 
ment in  favour  of  the  recognition  generally  of  scientific  education  in 
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an  equal  degree  with  that  which  is  literary ;  but  perhaps  Electricity, 
as  being  the  portion  which  has  been  left  most  to  its  own  develop- 
ment, and  has  pi-oduced  as  its  results  the  most  enduring  marks  on 
the  face  of  the  globe,  may  be  referred  to. 

In  ISOO,  Volta  discovered  the  Toltaie  pUe,  giving  a  source  and  form  of  elec- 
tricity before  unknown.  It  was  not  an  accident,  but  resulted  from  his  own  mental 
Helf-edueation :  it  was,  at  first,  a  feeble  instrument,  giving  feeble  results ;  but  by 
the  united  mental  exertions  of  other  men,  who  educated  themselves  through  the 
force  of  thought  and  experiment,  it  has  been  raised  up  to  such  a  degree  of  power 
as  to  give  us  light,  and  heat,  and  magnetic  and  chemical  action,  in  states  more 
exalted  than  those  supplied  by  any  other  means.  In  1319,  Oersted  discovered  the 
magnetism  of  the  electric  current,  and  its  relation  to  the  magnetic  needle ;  and, 
lis  an  immediate  consequence,  other  men,  as  Arago  and  Davy,  instructing  them- 
Helves  by  the  partial  laws  and  action  of  the  bodies  concerned,  magnetized  iron  by 
the  current.  The  results  were  so  feeble  at  first  as  to  be  scarcely  visible :  but,  by 
the  exertion  of  self-taught  men  since  then,  they  have  been  exalted  so  highly  as  to 
give  ns  magnets  of  a  force  unimaginable  in  former  times.  In  1831,  the  induction 
of  electrieal  cmTcnts  one  by  another,  and  the  evolution  of  electricity  from  mag- 
nets, was  observed, — at  iirst  in  results  so  small  and  feeble,  that  it  required  one 
much  instructed  in  the  pursuit  to  perceive  and  lay  hold  of  them ;  but  these  feeble 
j-esults,  taken  into  the  minds  of  men  already  partially  educated  and  ever  proceed- 
ing onwards  in  their  self-education,  have  been  so  developed  as  to  supply  sources 
(if  electricity  independent  of  the  voltaic  battery  or  the  electric  machine,  yet  having 
the  power  of  both  combined  in  a  manner  and  degree  which  they,  neither  separate 
jior  together,  could  ever  have  given  it,  and  applicable  to  all  the  practical  electrical 
iiurposes  of  life.  To  consider  all  the  departments  of  electricity  fully,  would  be  to 
1  )se  the  argument  for  its  fitness  in  subserving  education  in  the  vastness  of  its 
txtent;  and  it  will  be  better  to  confine  the  attention  to  one  application,  as  the 
electric  telegraph,  and  even  to  oue  small  part  of  that  application,  in  the  present 
case.  Thoughts  of  an  electric  telegraph  came  over  the  minds  of  those  who  had 
leen  instructed  in  the  nature  of  electricity  as  soon  as  the  conduction  of  that 
pow^er  with  extreme  swiftness  through  metajs  was  known,  and  grew  as  the  know- 
l.-dge  of  that  branch  of  science  increased.  The  thought,  as  realized  at  thepre- 
8  ;nt  day,  includes  a  wonderful  amotmt  of  study  and  development.  As  the  end  in 
view  presented  itself  more  and  more  distincdy,  points  at  first  apparently  of  no 
c  >nsequence  to  the  knowledge  of  the  science  generally  rose  into  an  importance 
\^  hich  obtained  for  them  the  most  careful  culture  and  examination,  and  the  almost 
ecelusive  exercise  of  minds  whose  powers  of  judgment  and  reasoning  had  been 
r;  ised  first  by  general  education,  and  who,  in  addition,  had  acquired  the  si)ecial 
k  nd  of  education  which  the  science  in  its  previous  state  could  give. 

Numerous  and  important  as  the  points  are  which  have  been  already  reco- 
g:iised,  others  are  continually  coming  into  sight  as  the  great  development  pro- 
weds,  and  with  a  rapidity  such  as  to  make  us  believe  that  muehastheve  is  known 
tc  us,  the  unknown  far  exceeds  it ;  and  that,  extensive  as  is  the  teaching  of 
method,  facts,  and  law,  which  can  be  established  at  present,  an  education  looking 
for  far  greater  results  should  be  favoured  and  preserved.  The  results  already 
oltained  are  so  large  as  even  in  money  value  to  be  of  very  great  importance; — as 
regards  their  higher  influence  upon  the  human  mind,  especially  when  that  is  eon- 
si  lered  in  respect  of  cultivation,  I  trust  they  are,  and  ever  will  be,  far  greater. 
N  >  intention  exists  here  of  comparing  one  telegraph  with  another,  or  of  assigning 
their  respective  dates,  merits,  or  special  uses.  Those  of  Mr.  Wheatstone  are 
selected  for  the  visible  illustration  of  a  brief  argument  in  favour  of  a  large  public 
re  iognition  of  scientific  education,  because  he  is  a  man  both  of  science  and  prac- 
tit  e,  and  was  one  of  the  very  eariiest  in  the  field,  and  because  certain  larse  steps 
in  the  course  of  his  telegraphic  life  will  tell  upon  the  general  argument.  Without 
re  erring  to  what  he  had  done  previously,  it  may  be  observed  that,  in  1840,  he 
to  ik  out  patents  for  electric  telegraphs,  which  included,  amongst  other  things, 
th  ■  use  of  the  electricity  from  magnets  at  the  communicator, — the  dial  face, — the 
St'  p-by-step  motion, — and  the  electro-magnet  at  the  indicator.  At  the  present 
tine,  135S,  he  has  taken  out  patents  for  instruments  containing  all  these  points;, 
bu  these  instruments  are  so  altered  and  varied  in  character  above  the  former, 
th;  t  an  untaught  person  could  not  recognise  them.  The  changes  may  be  con- 
sid  jred  as  the  result  of  education  upon  the  one  mind  which  has  been  concerned 
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with  them,  and  are  to  me  strong  illustrations  of  the  effects  which  pfcneral  scien- 
tific education  may  be  expected  to  produce.  In  ths  tlrst  instruments,  powerful 
magnets  were  used,  and  keepers  with  lieavy  coils  associated  with  them.  When 
magnetic  electricity  was  first  discovered,  the  signs  were  feeble,  and  the  mind  of 
the  student  was  led  to  increase  the  results  by  increa.sing  the  force  and  size  of  the 
instruments.  When  the  object  was  to  obtain  a  current  sufficient  to  give  signals 
through  long  circuits,  large  apparatus  were  employed;  but  these  involved  the 
inconveniences  of  inertia  and  momentum ;  the  keeper  was  not  set  in  motion  at 
once,  nor  instantly  stopped ;  and,  if  connected  directly  ivith  the  reading  indexes, 
these  circumstances  caused  an  occasional  uncertainty  of  action. 

Prepared  by  its  previous  education,  the  mind  could  perceive  the  disadvantages 
of  these  influences,  and  could  proceed  to  their  removal ;  and  now  a  small  magnet 
is  used  to  send  sufficient  currents  through  12,  20,  50,  100,  or  several  hundred 
miles ;  a  keeper  and  helix  is  associated  with  it,  which  the  hand  can  easily  put  in 
motion ;  and  the  currents  are  not  sent  out  of  the  indicating  instrument  to  tell 
their  story,  until  a  key  is  depressed,  and  thus  irregularity  contingent  upon  first 
action  is  removed.  A  small  magnet,  ever  ready  for  action,  and  never  wasting,  can 
replace  the  voltaic  battery ;  if  powerful  agencies  be  required,  the  electro-magnet 
can  be  employed  without  any  change  in  principle  or  telegraphic  practice ;  and  as 
magneto-electric  currents  have  special  advantages  over  voltaic  currents,  these  are 
in  every  case  retained.  These  advantages  I  consider  as  the  results  of  scientific 
education,  much  of  it  not  tutorial,  but  of  self;  but  there  is  a  special  privilege 
about  the  science-branch  of  education — namely,  that  what  is  personal  in  the  first 
instance  immediately  becomes  an  a<ldition  to  the  stock  of  scientific  learning,  and 
passes  into  the  hands  of  the  tutor,  to  be  used  by  him  in  the  education  of  others, 
and  enable  them  in  turn  to  educate  themselves.  How  well  may  the  young  man, 
entering  upon  his  duties  in  electricity,  be  taught  by  what  is  past,  to  watch  for  the 
smallest  signs  of  action,  new  or  old ;  to  nurse  them  up  by  any  means  until  they 
have  gained  strength ;  then  to  study  their  laws,  to  eliminate  the  essential  condi- 
tions from  the  non-essential,  and  at  last,  to  refine  again,  until  the  encumberinsr 
matter  is  as  much  as  possible  dismissed,  and  the  power  leit  in  its  highly  developed 
and  most  exalted  state.  The  alterations  or  successions  of  currents  produced  by 
the  movement  of  the  keeper  at  the  communicator,  pass  along  the  wire  to  the  indi- 
cator at  a  distance  ;  there  each  one  for  itself  confers  a  magnetic  condition  on  a 
piece  of  soft  iron,  and  renders  it  attractive  or  repulsive  of  small  permanent  mag- 
nets ;  and  these  acting  in  turn  on  a  propelment,  cause  the  index  to  pass  at  will 
from  one  letter  to  another  on  the  dial  face. 

The  first  electro-magnets — i.e.,  those  made  by  the  circulation  of  an  electric  cur- 
rent round  apiece  of  soft  iron — were  weak;  they  were  quickly  strengthened,  and  it 
was  only  when  they  "were  strong  that  their  laws  and  actions  could  be  successively 
investigated.  But  now  they  were  required  small,  yet  potential.  Then  came  the 
teaching  of  Ohm's  law ;  and  it  was  only  by  patient  study  under  such  teaching 
that  Wheatstone  was  able  so  to  refine  the  little  electro-magnets  at  the  indicator  as 
that  they  should  be  small  enough  to  consist  with  the  tine  work  there  employed, 
able  to  do  their  appointed  work  when  excited  in  contrary  directions  by  the  brief 
currents  flowing  from  the  original  common  ma<?net,  and  unobjectionable  in  rcspet  t 
of  any  resistance  they  might  offer  to  the  transit  of  these  tell-tale  currents.  These 
small  transitory  electro-magnets  attract  and  repel  certain  permanent  magnetic 
needles,  and  the  to-and-fro  motion  of  the  latter  is  communicated  by  a  propelment 
to  the  index,  being  there  converted  into  a  step-by-step  motion.  Here  everytliing 
is  of  the  finest  workmanship;  the  propelment  itself  requires  to  be  watched  by  a 
lens,  if  its  action  is  to  be  observed ;  the  parts  never  leave  hold  of  each  other ;  the 
vibratory  or  rotatory  rachet  wheel  and  the  fixed  pallets  are  always  touching,  and 
thus  allow  of  no  detachment  or  loose  shake ;  the  holes  of  the  axes  are  jewelled ; 
the  moving  parts  are  most  carefully  balanced, — a  consequence  of  which  is  that 
agitation  of  the  whole  does  not  disturb  the  parts,  and  the  telegraph  works  just  as 
well  when  it  is  twisted  about  in  the  hands,  or  placed  on  board  a  ship  or  in  a  rail- 
way carriage,  as  when  fixed  immoveably.  When  it  is  possible,  as  in  the  vibratory 
needle,  the  moving  parts  are  brought  near  to  the  centre  of  motion,  that  the  inertia 
of  the  portion  to  be  moved,  or  the  momentum  of  that  to  be  stopped,  should  be  as 
small  aa  possible,  and  thus  great  quickness  of  indication  obtained.  All  this  deli- 
cacy of  arrangement  and  workmanship  is  introduced  advisedly  ;  for  the  inventor, 
whom  I  may  call  the  student  here,  considers  that  refined  and  perfect  workmanship 
is  more  exact  in  its  action,  more  unchangeable  by  time  and  use,  and  more  en- 
during in  its  existence,  than  that  which  being  heavier  must  be  coarser  in  its  work- 
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manship,  less  regular  in  its  action,  and  less  fitted  for  the  application  of  force  by 
fine  electric  currents.  Now  there  was  no  accident  in  the  course  of  these  develop- 
ments ; — if  there  were  experiments,  they  were  directed  by  the  previously  acquired 
knowledge ; — every  part  of  the  investigations  was  made  and  ^ded  by  the 
instructed  mind. 

The  results  being  such  (and  like  illustrations  might  be  drawn  from 
other  men's  telegraphs,  or  from  other  departments  of  electrical 
science),  then,  if  the  terra  education  may  be  understood  in  so  large 
a  sense  as  to  include  all  that  belongs  to  the  improvement  of  the 
mind  either  by  the  acquisition  of  the  knowledge  of  others  or  by  in- 
crease of  it  through  its  own  exertions,  we  learn  by  them  what  is 
the  kind  of  education  science  offers  to  man.  It  teaches  us  to  be 
•MgUctfid  of  nothing  ; — not  to  despise  the  small  beginnings,  for  they 
precede  of  necessity  all  great  things  in  the  knowledge  of  science, 
either  pure  or  applied.  It  teaches  a  continual  comparison  of  the 
■imall  and  great,  and  that  under  differences  almost  approaching  the 
infinite  :  for  the  small  as  often  contains  the  great  in  principle  as  the 
great  does  the  small ;  and  thus  the  mind  becomes  comprehensive. 
It  teaches  to  deduce  principles  carefully,  to  hold  them  firmly,  or  to 
suspend  the  judgment : — to  discover  and  obey  law,  and  by  it  to  be 
bold  in  applying  to  the  greatest  what  we  know  of  the  smallest.  It 
-:«aches  us  fiirst  by  tutors  and  books  to  learn  that  which  is  already 
known  to  others,  and  then  by  the  light  and  methods  which  belong  to 
science  to  learn  for  ourselves  and  for  others  ; — so  making  a  fruitful 
i"etum  to  man  in  the  fiitnre  for  that  which  we  have  obtained  from 
the  men  of  the  past.  Bacon,  in  his  instruction,  tells  us  that  the 
scientific  student  ought  not  to  be  as  the  ant  who  gathers  merely,  nor 
:i8  the  spider  who  spins  from  her  own  bowels,  but  rather  as  the  bee, 
who  both  gathers  and  produces.  All  this  is  true  of  the  teaching 
Jifforded  by  any  part  of  physical  science.  Electricity  is  often  called 
wonderful — beautiful ; — but  it  is  so  only  in  common  with  the  other 
ibrces  of  nature.  The  beauty  of  electricity,  or  of  any  other  force,  is 
not  that  the  power  is  mysterious  and  unexpected,  touching  every 
Eense  at  unawares  in  turn,  but  that  it  is  under  law,  and  that  the 
taught  intellect  can  even  now  govern  it  largely.  The  human  mind 
ij  placed  above,  not  beneath  it :  and  it  is  in  such  a  point  of  view- 
that  the  mental  education  afforded  by  science  is  rendered  super- 
eminent  in  dignity,  in  practical  application,  and  utility  :  for,  by 
enabling  the  mind  to  apply  the  natural  power  through  law,  it  con- 
veys the  gifts  of  God  to  man. 


STATIC  IITDUCTIOy. 

Professor  Faraday  has  read  to  the  Royal  Institution — the 
Itince  C!onsort,  Vice- Patron,  in  the  chair — "Eemarks  on  Stetic 
Induction."  After  referring  to  the  simple  case  of  evolution  of  elec- 
t  -icity  by  the  friction  of.  flannel  and  shell-lac,  and  tracing  the 
€  feet  upon  their  separation  into  ordinary  cases  of  induction,  and 
after  calling  attention  to  induction,  as  action  at  a  distance,  and 
tlirough  the  intervening  matter.  Professor  Faraday  proceeded  to 
e:camine  closely  the  means  by  which  the  state  of  the  intervening 
substance  would  be  truly  ascertained,  choosing  sulphur  as  the  body, 
bx»use  of  its  admirable  non-conducting  conditions   and   its  high 
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specific  inducting  capacity.  It  is  almost  impossible  to  take  a 
block  of  sulphur  out  of  paper,  or  from  off  the  table,  without  finding 
it  electric ;  if,  however,  a  small  spirit-lamp  flame  be  moved  for  a 
moment  before  its  surface  at  about  an  inch  distance,  it  will  discharge 
it  perfectly.  Being  then  laid  on  the  cap  of  the  electrometer,  it  will 
probably  not  cause  divergence  of  the  gold-leaves  ;  but  the  proof  that 
it  is  in  no  way  excited  is  not  quite  secure  until  a  piece  of  uninsulated 
tinfoil  or  metal  has  been  laid  loosely  on  tlie  upper  surface.  If  there 
be  any  induction  across  the  sulphur,  due  to  the  feeble  excitement  of 
the  surfaces  by  opposite  electricities,  sucli  ii  process  will  reveal  it :  a 
second  application  of  the  flame  will  remove  it  entirely.  When  a 
plate  of  sulphur  is  excited  on  one  side  only,  its  application  to  the 
electrometer  does  not  tell  at  once  which  is  the  excited  side.  With 
either  frtce  upon  the  cap  the  charge  will  be  of  the  same  kind,  but 
with  the  excited  side  downwards  the  divergence  will  be  much,  and 
the  application  of  the  uninsulated  tinfoil  to  the  top  surface  will 
cause  a  moderate  diminution,  which  will  return  as  the  tinfoil  is  re- 
moved ;  whereas,  with  the  excited  side  upwards,  the  first  divergence 
of  the  leaves  will  be  less,  and  the  application  of  the  tinfoil  on  the  top 
will  cause  considerable  diminution.  The  approximation  of  the  flame 
towards  the  excited  side  will  discharge  it  entirely.  The  application 
near  the  unexcited  side  will  also  seem  partly  to  discharge  it,  for  the 
effect  on  the  electrometer  will  be  greatly  lessened  ;  but  the  fact  is, 
that  the  flame  will  have  charged  the  second  surface  with  the 
contrary  electricity.  When,  therefore,  the  originally  excited  surface 
is  laid  down  upon  the  cap  of  the  electrometer,  a  diminished  di- 
vergence will  be  obtained,  and  it  is  only  by  the  after-application  of 
uninsulated  tinfoil  upon  the  upper  surface  that  the  full  divergence 
due  to  the  lower  surface  is  obtained. 

Being  aware  of  these  points,  which  are  necessary  to  safe  manipu- 
lation, and  proceeding  to  work  with  a  plate  of  sulphur  in  the  field 
of  induction  before  described,  the  following  results  are  obtained  : — A 
piece  of  uncharged  sulphur  being  placed  in  the  induction  field,  per- 
pendicular to  the  lines  of  inductive  fire,  and  retained  there,  even  for 
several  minutes,  provided  all  be  dry  and  free  from  dust  and  small 
particles,  when  taken  out  and  examined  by  the  electrometer,  either 
without  or  with  the  application  of  the  superposed  tinfoil,  is  found 
without  any  charge.  A  gilt  plate  carrier,  if  introduced  in  the  same 
position  and  then  withdrawn,  is  found  entii-ely  free  of  charge.  If 
the  sulphur  plate  be  in  place,  and  then  the  carrier  be  introduced  and 
made  to  touch  the  face  of  the  sulphur,  then  separated  a  small  space 
from  it,  and  brought  away  and  examined,  it  is  found  without  any 
charge  ;  and  that  whether  applied  to  either  one  side  or  the  other  of 
the  block  of  sulphur.  So  that  any  of  these  bodies,  which  may  have 
been  thrown  into  a  polarized  or  peculiar  position  whilst  under  in- 
duction, must  have  lost  that  state  entirely  when  removed  from  the 
induction,  and  have  resumed  their  natural  condition. 

Assuming,  however,  that  the  sulphur  had  become  electrically 
polarized  in  the  direction  of  the  lines  of  induction,  and  that  there- 
fore whilst  in  the  field  one  face  was  positive  and  the  other  negative, 
the  mere   touching  of  two  or  three  points  by  the  gold-leaf  carrier 
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would  be  utterly  inefficient  in  bringing  any  sensible  portion  of  this 
chaise  or  state  away  ;  for  though  metal  can  come  into  conduction 
contact  with  the  surface  particles  of  a  mass  of  insulating  matter,  and 
can  take  up  the  state  of  that  surface,  it  is  only  by  real  contact  that 
this  can  be  done.  Therefore  the  two  sides  of  a  block  of  sulphur  were 
gilt  by  the  application  of  gold-leaf  on  a  thin  layer  of  varnish,  and 
when  the  varnish  was  quite  dry  and  hard,  this  block  was  expe- 
i-imented  with.  Being  introduced  into  the  induction  field  for  a 
time  and  then  brought  away,  it  was  found  free  from  charge  on  both 
its  surfaces  ;  being  again  introduced,  and  the  carrier  placed  near  to 
it,  butnot  touching,  the  earner,  when  brought  away,  showed  no  trace 
of  electricity.  The  carrier  being  again  introduced  at  the  side,  where 
the  charged  or  inductric  body  (made  negative)  is  placed,  made  to 
touch  the  gilt  surface  of  the  sulphur  on  that  side,  separated  a  little 
waj-,  and  then  brought  out  to  be  examined,  gave  a  positive  charge 
io  the  electrometer ;  when  it  was  taken  to  the  other  side  of  the 
sulphur  and  applied  in  the  same  manner,  it  brought  away  a  negative 
charge.  Thus  showing  that  whilst  the  sulphur  was  under  induction, 
the  side  of  it  towards  the  negative  inductric  was  in  the  positive 
state,  and  the  outer  side  in  the  negative  state. 

Thus  the  di- electric  sulphur,  whilst  under  induction,  is  in  a  con- 
strained polar  electrical  state,  from  which  it  instantli/  falls  into  an 
indifferent  or  natural  condition  the  moment  the  induction  ceases. 
That  this  return  action  is  due  to  an  electrical  tension  tritkin  the  mass, 
sustained  while  the  act  of  induction  continues,  is  evident  by  this, 
that  if  the  carrier  be  applied  two  or  three  times  alternately  to  the 
two  faces,  so  as  to  discharge  in  part  the  electricity  they  show  under 
the  induction,  then  on  removing  the  sulphur  from  the  induction 
field  it  returns,  not  merely  to  neutrality  or  indifference,  but  the 
Eorfaces  assume  the  opposite  states  to  what  they  had  before  ;  a 
tecessarj'  consequence  of  the  return  of  the  mass  of  inner  particles  to 
ortowanls  their  original  condition.  The  same  result  may  be  ob- 
tained, though  not  so  perfectly,  without  the  use  of  any  coatings. 
Having  the  uncoated  sulphur  in  its  place,  put  the  small  spirit-lamp 
on  the  side  wa\-  from  the  negative  inductric  :  bring  the  latter  up  to 
is  place,  remove  the  spirit-lamp  flame,  and  then  the  inductric  body, 
and  finally,  examine  the  sulphur  ;  the  surface  towards  the  flame,  and 
t.iat  onl'j,  Avill  be  charged — its  state  will  be  found  to  be  positive, 
j  ist  like  the  same  side  of  the  gilt  sulphur  which  had  been  touched 
t  iNO  or  three  times  by  the  carrier.  During  the  induction,  the  mass 
cf  the  sulphur  had  been  polarized  ;  the  anterior  face  had  become 
positive,  the  posterior  had  become  negative;  the  flame  had  dis- 
c  larged  the  negative  state  of  the  latter  ;  and  then,  on  relieving  the 
s  ilphur  from  the  induction,  the  return  of  the  polarity  to  the  normal 
c  jndition  had  also  returned  the  anterior  face  to  its  proper  and  un- 
c  langed  state,  but  had  caused  the  other,  which  had  been  discharged 
o'  its  temporary  negative  state  whilst  under  induction,  now  to 
assume  the  positive  condition.  It  would  be  of  no  use  trying  the 
fl  une  on  the  other  side  of  the  sulphur  plate,  as  then  its  action  would 
bs  to  discharge  the  dominant   body,   and   destroy  the  induction 
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altogether.  When  several  plates  were  placed  in  the  inductive  field 
apart  from  each  other,  subject  to  one  common  act  of  induction,  and 
examined  in  the  same  manner,  each  was  found  to  have  the  same  state 
as  the  single  plate  described.  It  is  well  known  that  if  several  metallic 
plates  were  hung  up  in  like  manner,  the  same  results  would  be 
obtained. 

From  these  and  such  experiments  the  speaker  took  occasion 
to  support  that  view  of  induction  which  he  put  forth  twenty  years 
ago,  {Phil.  Trans.  1837,)  which  consists  in  viewing  insulators  as 
aggregates  of  particles,  each  of  which  conducts  within  itself,  but 
does  not  conduct  to  its  neighbours,  and  induction  as  the  polarization 
of  all  those  particles  concerned  in  the  electric  relation  of  the  in- 
ductric  and  inducteous  surfaces  :  and  stated  that,  as  yet,  he  had  not 
found  any  facts  opposed  to  that  view.  He  referred  to  specific  in- 
ductive capacity,  now  so  singularly  confirmed  by  researches  into  the 
action  of  submarine  electro-telegraphic  cables,  as  confirming  these 
views  ;  and  also  to  the  analogy  of  the  tourmaline,  whilst  rising  and 
falling  in  temperature,  to  a  bar  of  solid  insulating  matter,  passing 
into  and  out  of  the  inductive  state. 

Professor  Faraday  has  made  the  following  addition  to  the  above 
Report : — 

The  inquiries  made  by  some  who  wish  to  understand  the  real  force  of  the  test 
experiments  relating  to  static  induction,  and  their  consequences  in  relation  to  the 
theory  of  induction,  make  me  aware  that  it  is  necessary  to  mention  certain  pre- 
cautions which  I  concluded  would  occur  to  all  interested  in  the  matter;  I  hope 
the  notice  1  propose  to  give  here  will  be  sufficient.  When  metallic  coatings  or 
carriers  are  employed  for  the  purpose  of  obtaining  a  knowledge  of  the  state  of  a 
layer  of  insulating  particles,  as  those  forming  the  surface  of  a  plate  of  sulphur,  it 
is  very  necessary  that  they  should  exist  in  a  plane  perpendicular  to  the  lines  of  the 
inductive  force,  and  in  a  ticld  of  action  where  the  lines  of  force  are  sensibly  equal. 
Hence  the  importance  of  the  dimensions  given  in  the  description  of  the  apparatus 
at  page  3  of  the  Report  of  the  evening,  where  the  inductive  surfaces  are  described 
as  nine  inches  in  diameter,  and  nine  inches  apart.  The  inductive  surface  there 
mentioned  is  a  plane :  a  ball  cannot  properly  be  used  for  this  purpose ;  for  the 
lines  of  inductive  force  originating  at  it  cannot  then  be  perpendicular  to  the  layer 
of  gold-leaf  forming  the  eoatuig  of  the  sulphur.  The  consequence  would  be,  that 
this  layer  of  gold  being  virtually  extended  along  the  lines  of  inductive  force— i.e., 
having  parts  nearer  to  and  parts  more  distant  from  the  inductric — will  be  polarized 
according  to  well-known  electrical  actions,  will  have  opposite  states  at  those 
parts,  will  show  these  states  by  a  carrier,  and  will  give  results  not  belonging' 
merely  to  insulating  particles  in  a  section  across  the  lines,  but  chiefly  to  united 
conducting  particles  in  a  section  oblique  to  or  along  the  lines.  The  carrier  itself 
must  be  perfectly  insulated  the  whole  time,  or  else  a  case  of  induction,  not  includ- 
ing the  sulphur,  and  entirely  different  to  that  set  out  with,  is  established.  It 
must  not  even  extend  by  elongation  into  parts  of  the  field  of  induction  where  the 
force  differs  in  degree,  or  else  errors  of  the  same  kind  as  those  described  with  the 
ball  inductric  will  occur.  It  should  also  be  so  used  as  to  receive  no  charge  by 
convection.  When  introduced  between  the  inductric  and  the  sulphur,  it  is  very 
apt,  if  the  charge  be  high,  or  if  particles  adhere  to  the  inductric,  to  receive  a 
charge.  This  is  easUy  tested  by  introducing  the  carrier  into  its  place,  abstaining 
from  touching  the  gold-leaf,  withdrawing  the  carrier,  and  examining  it :  it  is  not 
until  this  can  be  done  without  bringmg  away  any  charge  that  the  carrier  should 
be  employed  to  touch  the  gold-leaf  surface,  and  bring  away  the  indication  of 
its  electrical  state.  As  before  said,  if  when  the  state  of  matters  is  perfect,  and 
no  convection  interferes,  the  gilt  sulphur  be  put  into  its  place,  loft  there  for  a_ 
short  time,  and  brought  away  again,  it  will  be  found  without  any  charge  either  of 
the  gold-leaf  coating  or  the  sulphur.    If  it  be  put  into  place,  the  coating  next  the 
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indactric  be  munsnlated  for  a  moment  only,  and  the  plate  brongbt  away,  that 
coating  will  then  appear  positive.  If  it  be  put  into  place,  and  the  further  guld-!eaf 
I*  tminsulated  for  a  moment,  that  coating  when  the  plate  is  brought  away  will 
be  found  negative.  These  are  all  well-known  results,  and  will  always  appear  if 
convection  and  other  boutccs  of  error  be  avoided. 

bi'Hmkoeff's  LSDCcnoN  con,. 
Mr.  W.  Ladd  has  communicated  to  the  British  As.sociation,  a 
paper  "On  a  Modification  of  Kiihnikoi-fF's  Induction  Coil."  Having 
been  rather  extensively  engaged  for  the  last  two  years  in  the  manu- 
facture of  Induction  Coils,  and  having  received  the  constant  and 
able  advice  of  Mr.  J.  P.  Gassiot,  and  the  practical  suggestions  of 
Mr.  C.  A.  Bentley,  (says  Mr.  Ladd,)  I  have  thought  that  a  brief 
description  of  the  machine  as  it  is  now  made,  with  the  results  ob- 
tained, may  not  be  uninteresting.  My  object  has  been  not  to 
make  very  large  machines,  but  to  obtain  the  greatest  results  from  a 
three-mile  coil,  that  being  sufficiently  large  for  all  ordinary  purposes. 
I  find  the  best  length  for  the  iron  core  to  be  13  inches  and  about 
15'8  diameter,  composed  of  iine  iron  wire  not  larger  than  No.  22, 
^ery  carefully  annealed.  The  primary  wire  should  be  of  sufficient 
size  to  carry  freely  the  whole  of  the  battery  current,  and  of  sufficient 
quantity  to  thoroughly  saturate  the  iron  core  with  magnetism.  For 
this  purpose  I  use  three  layers  of  one  continuous  No.  12  copper  wire 
carefully  annealed  :  if  more  layers  are  used,  I  find  that  the  secondary 
wire  is  removed  too  far  from  the  magnetic  influence.  The  secondary 
T.'ire  ought  not  to  be  larger  than  No.  35,  covered  with  silk,  which 
must  be  laid  on  perfectly  even,  and  insulated  from  the  primary  wire, 
and  also  from  the  layers  of  the  secondary  next  to  it.  I  find  the  best 
insulating  medium  to  be  the  thinnest  gutta  percha  made,  and  which 
I  believe  to  be  the  only  gutta  percha  sold  which  cannot  be  adul- 
terated ;  it  is  true  that  it  has  many  minute  perforations,  but  by 
l.iying  on  at  least  six  thicknesses  between  each  layer  of  wire  perfect 
insulation  is  secured.  The  greatest  care  must  be  taken  in  protecting 
tae  ends  of  the  layers,  so  as  to  prevent  the  sparks  pa.ssing  from  one 
t-J  the  other.  The  condenser  should  be  at  least  50  sheets  of  tinfoil, 
of  about  1  square  foot  in  size.  These  sheets  must  be  separated  from 
e;ich  other  by  three  sheets  of  varnished  paper,  or  gutta  percha  tissue. 
Every  alternate  sheet  of  foil  is  connected  together,  thus  forming  two 
pales,  to  be  attached  one  to  each  side  of  the  break.  It  may  be 
placed  at  the  bottom  of  the  stand  or  in  a  separate  box  ;  the  latter  I 
prefer.  In  developing  ti;e  power  of  the  machine,  everything  depends 
upon  the  contact-breaker,  which  should  be  capable  of  retaining  con- 
ti'.ct  until  the  whole  of  the  magnetism  is  obtained,  and  capable  also 
o  ■  breaking  contact  as  soon  as  the  smallest  quantity  is  induced. 
Ihese  results  are  obtained  in  the  break  attached  to  this  instrument. 
Tae  hammer  is  made  to  vibrate  freely  between  the  iron  core  and  the 
c<'il,  and  the  brass  screw  terminating  with  the  platina  plate  at  the 
b;ick  of  the  hammer  :  a  very  small  amount  of  magnetism  will  be  suf- 
fi  ;ient  to  attract  the  hammer  and  so  break  the  contact.  If  now  I 
b  ing  this  screw  (placed  half-way  up  the  spring  carrying  the  hammer) 
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to  bear  upon  the  spring,  it  will  have  the  effect  of  pressing  the  two 
platina  plates  together,  so  that  it  takes  a  greater  amount  of  mag- 
netism to  separate  them.  By  this  means  I  can  regulate  the  power 
of  the  instrument  to  the  purposes  for  which  it  is  required.  Tlie  bat- 
tery I  employ  is  a  five  cells  of  "  Grove's,"  with  immersed  platina 
plates  5+3,  having  an  exposed  surface  of  140  squai-e  inches.  With 
such  a  battery  and  a  coil  thus  constructed,  I  can  always  ensure 
sparks  from  half  an  inch  to  four  inches  in  air.  The  machine  now- 
exhibited  contains  six  miles  of  wire,  and  worked  with  the  same  bat- 
tery, gives  6|  inch  sparks.  The  position  which  the  induction  coil  is 
now  taking  in  this  electrical  age  is  one  of  considerable  importance. 
It  has  awakened  new  philosophical  ideas,  and  is  being  successfully 
applied  to  practical  purposes  of  the  highest  advantage  to  mankind. 
Tor  blasting  purposes  a  three-mile  coil  is  capable  of  firing  tifty 
charges  simultaneously.  But  important  as  its  present  position  ist, 
and  successful  as  its  past  application  has  been,  it  is  yet  in  its 
infancy  ;  and  there  can  be  little  doubt  that  by  jiatient  iter  severance 
machines  can  be  constructed  that  will  obviate  the  necessity  for 
employing  such  ponderous  machines,  and  still  more  ponderous 
batteries,  as  are  now  at  work  on  the  Atlantic  Cable. — Athenccum, 
No.  1615.  

ELECTRICAL   DISCHARGES. 

A  PAPER  has  been  read  to  the  British  Association,  "On  the 
Phosphorescent  Appearance  of  Electrical  Discharges  in  /i  Vacuum 
made  in  Flint  and  Potash  Glass,"  by  Mr.  J.  P.  Gassiot.  The  dis- 
charge from  an  induction  coil  when  taken  in  a  vacuum  tube  made  of 
flint  glass,  has  (under  certain  conditions)  the  property  of  rendering 
the  glass  highly  phosphorescent,  the  phosphorescence  being  denoted 
by  the  intense  blue  colour  of  the  glass  with  which  the  stratifications 
are  surrounded.  On  trying  the  discharge  in  some  vacuum  tubes  I 
had  obtained  from  M.  Geissler,  of  Bonn,  I  observed  that  the  phos- 
phorescence was  no  longer  blue,  but  was  of  a  slight  green  colour. 
To  test  whether  this  difference  was  due  to  the  gaseous  luatter  re- 
maining in  Geissler's  tubes,  or  to  the  character  of  the  glass  which 
lie  uses,  I  had  Torricellian  vacuums  prepared  in  German  glass  tubes, 
and  in  this  manner  ascertained  that  the  difference  in  the  colour  was 
entirely  due  to  the  character  of  the  glass :  that  of  Germany  is,  I 
believe,  made  with  potash,  and  is  entirely  free  from  any  lead,  while 
in  the  English  flint  glass  lead  is  introduced  to  some  extent.  I  have 
recently  obtained  a  vacuum  tube  from  Bonn,  which  shows  this  dif- 
ference in  a  very  beautiful  manner  :  the  outer  ends  of  the  tube  are 
composed  of  German  glass,  the  centre  of  the  tube  is  of  English 
glass  ;  by  this  arrangement  the  contrast  between  the  two  is  very 
manifest. 

Next  was  read  a  paper  "  On  Induced  Electrical  Discharges  when 
taken  in  Aqueous  Vapour,"  by  Mr.  J.  P.  Gassiot,  who  said  :  "  If  the 
tube  of  a  well- constructed  water-hammer  is  partly  covered  with  two 
separate  coatings  of  tinfoil,  the  coatings  are  connected  one  with  the 
out€r,  and  the  other  with  the  inner  terminal  of  an  induction  coil,  a 
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discharge  will  be  observable  through  the  centre  of  the  tube  in  the 
form  of  a  wave  line.  On  repeating  this  experiment  I  ascertained 
that  the  vacuum  in  the  tube  was  verj-  much  deteriorated.  I  could 
no  longer  produce  that  peculiar  bubbling  in  the  ball  of  the  appa- 
ratus which  is  always  attainable  by  gently  heating  the  tube  with  the- 
warmth  of  the  hand  :  this  bubbling  was  originally  veiy  sensibly  per- 
ceptible in  the  tube  I  now  exhibit  when  I  first  received  it  from  the 
maker,  Mr.  Casella.  I  have  repeated  the  expei-iment  with  other 
water  hammers,  and  always  with  the  same  result ;  but  I  have  not 
yet  opened  one  to  examine  whether  the  vapour  has  been  decomposed, 
and  gas  evolved." 

At  the  close  of  the  reading  of  these  experiments  the  room  was 
darkened,  and  Mr.  Ladd  and  Mr.  Gassiot  exhibited  the  several 
experiments  described  in  the  pajier,  which  were  very  vivid  and 
strikingly  beautiful. 

The  President,  when  returning  the  thanks  of  tlie  Section  to  Mr. 
Gassiot  and  Mr.  Ladd,  after  some  highly  complimentary  observa- 
tions regarding  the  munificent  exertions  of  Mr.  Gassiot  in  the  cause 
of  science,  said  he  expressed  the  wish  of  the  gentlemen  more  imme- 
diately around  him,  and  he  had  no  doubt  of  the  Section  at  large, 
that  these  gentlemen  would  consent  to  repeat  those  very  beautifal 
:.nd  brilliant  experiments  in  a  more  convenient  room  than  the  one 
that  had  been  allotted  to  Section  A,  at  one  of  the  evening  meetings, 
■\7hen  a  larger  number  of  the  members  of  the  Association  than  those 
\/ho  had  witnessed  them  to-day  might  be  gratified  with  their  exhibi- 
tion. This  Mr.  Gassiot  consented  to  do,  if  the  requisite  arrange- 
ments were  made  by  the  local  ofiicers. 

We  quote  the  above  from  the  able  Report  of  the  Meeting  of  the 
Ilritish  Association,  in  the  Atheiueum,  No.  1516. 


THE   ELECTRIC   SILURE. 

In  the  Ycar-Book  of  Facts,  1S57,  p.  224,  and  the  Year-Booh,  1858, 
p.  151,  we  described  the  new  Electric  Fish  from  Old  Calabar,  named 
the  Malapterurus  Benincnsis,  of  which  three  Uving  specimens  have 
b'.-en  brought  to  Edinburgh,  one  of  which  has  been  conveyed  to 
Berlin,  and  there  placed  at  the  disposal  of  Professor  J.  Mullen 

With  this  fish.  M.  du  Bois-Reymond  has  made  some  remarkable 
ej;periments.  The  fish  is  the  most  lively  of  the  three  :  it  measures 
sit  inches  in  length.  The  most  important  point  was  to  ascerfciin  the 
distribution  of  the  electric  tensions,  which  is  still  unknown.  Accord- 
in  g  to  the  concurrent  statements  of  many  observers,  at  the  moment 
of  the  shock  in  the  Torpedo,  the  dorsal  surface  of  the  organ  is  posi- 
ti-e,  and  the  ventral  surface  negative;  that  is  to  say,  the  current 
pssses  in  the  organ  from  the  belly  to  the  back,  and  in  the  surround- 
in  I  water,  or  a  curved  conductor  applied  to  the  two  surfaces,  fhjm 
th  i  back  to  the  belly. 

Of  the  Malapterurus  of  the  Nile,  we  have  recently  had  a  descrii>- 

tic  n  elaborated  with  all  the  modem  aids,  by  M.   Bilharz,  a  German 

naturalist  living  in  Cairo ;  so  that  in  a  morphological  point  of  view, 

this  is,  perhaps,  the  best  known  of  all  electromotive  fish.      By  the 

s. 
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Introduction  of  the  idea  of  the  electrical  %tlate,  M.  Bilharz  has,  in  all 
probability,  secured  the  credit  of  having  first  attained  to  a  clear 
view  of  the  essential  structure  of  an  electrical  organ.  In  a  physio- 
logical point  of  view,  on  the  other  hand,  nothing  more  was  hitherto 
known  of  the  Malapterurus  than  what  was  known  to  Adanson,  no 
less  than  106  years  ago,  namely,  that  it  gives  an  electrical  shock. 

M.  Bilharz  has  endeavoured  to  come  to  a  conclusion  as  to  the 
distribution  of  the  tension  occurring  in  the  organ  of  the  Malapterurus 
from  anatomical  grounds. 

Thus,  Pacini's  prolungamenti  spinaformi  on  the  hinder  negative 
surface  of  the  electrical  plates  of  the  organ  of  Gymnotus  are  re- 
garded by  M.  Bilharz  with  great  probability  as  nerve-tubes,  which 
immerse  themselves  in  the  plates.  In  the  Toijjcdo,  the  nerves  would 
als«o  pass  to  the  lower  negative  surface  of  that  structure  which  is 
indicated  by  M.  Bilharz  as  the  electrical  plate.  Now,  as  in  the 
organ  of  the  Malapterurus,  the  nerve- tubes  pass  to  the  hinder  surface 
of  the  electrical  plates,  Bilharz  concludes  that  in  this  fish,  as  in  the 
Gyimiotus,  the  head  end  is  positive,  and  the  tail  end  negative,  so 
that  the  current  in  the  organ  will  be  directed  from  the  tail  to  the 
head. 

Thus  great  interest  is  now  attached  to  the  exact  examination  of 
the  shock  of  the  Maiapteruriis.  Tlie  experiments  were  made  in  the 
presence  of  MM.  Goodsir,  J.  Miiller,  G.  Wagoner,  and  Paul  du 
Bois-Reymond.  The  fish  was  placed  in  a  shallow  cyhndrical  glass 
jar  of  about  six  inches  in  diameter,  which  was  filled  with  water  to  a 
depth  of  nearly  two  inches.  For  conducting  the  current,  two 
metallic  saddles  were  placed  upon  the  fish,  — the  same  process  as  that 
adopted  by  Faraday  with  the  Gymnotus.  They  consisted  of  strips  of 
strong  platinum-foil,  5  niiUims.  in  breadth,  bent  into  tlie  form  of  the 
transverse  section  of  the  fish,  and  were  55  millims.  in  length  for  the 
thick  anterior  part,  and  45  millims.  in  length  for  the  thinner  caudal 
extremity.  To  these  strips  copper  wires  coated  with  gutta-percha 
were  soldered,  serving  as  insulating  handles  ;  the  soldered  pai-ts  were 
carefully  covered  with  varnish.  The  wires  were  connected  with  the 
ends  of  a  multiplier  of  550  convolutions,  with  heavy  double  needles. 
The  platinum  saddles  in  Spree  water  produced  no  effect  upon  this 
multiplier.  Lastly,  in  accordance  with  Galvani's  arrangement  for 
the  Torpedo,  a  prepared  frog  was  so  placed  upon  the  edges  of  the 
glass  jar,  that  it  could  not  but  betray  by  its  convulsions  every  dis- 
-charge  of  the  fish. 

When  the  saddles  were  placed  upon  the  head  and  tail  of  the  fish, 
the  frog  was  convulsed,  and  the  needle  flew  round  the  dial  in  a 
■direction  which  indicated  the  head  to  be  negative  and  the  tail  positive, 
vr  a  current  in  the  organ  from  the  head  to  the  tail,  and  in  the  sur- 
rounding ivater  and  the  wire  of  the  multiplier  from  the  tail  to  the  head. 
The  experiment  was  repeated  again  with  the  same  result.  The 
magnetism  of  the  needles  had  undergone  no  perceptible  alteration. 

M.  Bilharz's  prediction  consequently  has  not  proved  true.  The 
current  in  the  Malapterurus  has  a  direction  opposite  to  that  in  the 
■Oymnotus.     If  a  pile  of  the  organ  of  tlie  Torpedo,  in  order  to  become 
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one  of  the  organ  of  the  GymnotuK,  must  bend  forwards  with  its  upper 
end,  in  order  to  become  a  column  of  the  organ  of  the  Malapterurus, 
it  must  lean  the  same  end  backwards. — Phil.  Mag.,  No.  97, 
djed.  


ELECTRICAL   PHENOMENA  IN   NEW   TORE   AND   OHIO. 

There  has  been  read  to  the  American  Association  at  Baltimore,  a 
paper  "  On  some  Electrical  Phenomena  witnessed  in  houses  in  the 
cities  of  New  York  and  Cleveland,  Ohio,"  by  Professor  St.  John.* 

By  invitation  of  Professor  Loomis,  of  the  New  York  University, 
(says  Professor  St.  John.)  I  accompanied  him  on  the  evening  of  the 
12th  of  February,  1S5S,  to  witness  some  experiments  on  electricity, 
exhibited  in  a  house  in  Fourteenth-street,  in  the  city  of  New  York. 
The  rooms  in  which  the  experiments  were  performed  had  upon  the 
floors  thick  velvet  carpets,  and  the  usual  fuiniture  of  elegant  houses  ; 
they  are  warmed  by  furnaces,  and  are  kept  at  a  nearly  uniform  tem- 
perature of  70"  F.  The  experiments  were  performed  by  the  gentle- 
man and  lady  of  the  house,  and  Professor  Loomis,  who  had  put  on 
dry  slippers.  After  walking  rapidly  through  the  parlours  with  a 
.shuffling  motion,  very  bright  electrical  sparks  were  exhibited  when 
the  hand  was  presented  to  the  chandeliers  or  other  good  conductors 
communicating  with  the  ground.  Gas  was  ignited  at  one  of  the 
burners  by  a  spark  from  a  key  in  the  hand  of  the  lady,  and  sulphuric 
ether  inflamed  by  the  spark  passing  from  her  finger  to  the  liquid 
which  I  held  in  a  metaUic  cup  in  electrical  connexion  with  the  earth. 
The  spark  was  made  to  pass  between  two  small  insulated  brass  balls, 
with  a  view  to  measure  its  length.  The  greatest  length  attained 
was  one-fourth  of  an  inch.  The  spark  exhibited  a  beautiful  appear- 
ance in  a  darkened  room  when  the  fingers  were  brought  near  to  the 
wall-paper,  disjiersing  itself  through  the  space  of  a  foot  or  more  over 
the  gilded  oraaments  of  the  paper.  On  the  evening  of  the  5th  of 
March,  the  coldest  da}'  of  the  season,  the  experiments  were  repeated 
in  the  same  rooms,  when  a  sensible  increase  of  electrical  intensity 
was  discerned.  The  gas  and  ether  were  inflamed  by  Professor 
Loomis  holding  a  brass  ball  in  his  hand,  and  the  length  of  the  spark 
attained  was  a  little  more  than  one-third  of  an  inch. 

These  phenomena  were  similar  to  such  as  I  often  witnessed  during 
the  winters  of  lS5i-5  at  the  Cleveland  Female  Seminary,  located  in 
the  south-east  quarter  of  tlie  city  of  Cleveland,  Ohio.  The  building 
is  three  stories  high,  of  brick,  with  a  sandstone  basement,  and  is 
warmed  by  three  furnaces  supplied  with  the  ordinary  bituminous 
;oal  of  south-eastern  Ohio,  the  fires  declining,  but  not  becoming 
■  ixtinct  during  the  night.  The  temperature  of  the  rooms  varied  con- 
siderably, sometimes  rising  above  80°,  but  rarely  falling  below  60" 
oven  during  the  night.  The  rooms  in  which  the  electrical  manifesta- 
-  ions  were  conspicuous  were  the  pai-lours  on  the  first  floor  above  the 
basement.  The  floors  of  these  rooms  were  covered  with  substantial 
3russels  carpets.     The  seasons  when  they  attracted  especial  atten- 

*  See  also  the  Paper  read  to  the  British  AssO'iation  in  1857,  by  Prof.  Loomi* 
Jear-Sooi  ofFacti,  1858,  u.  147. 
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tion  were  periods  of  severely  cold  weather — the  thermometer  on  one 
occasion  indicating  23°  below  zero  ;  the  electrical  excitement  dimi- 
nished in  mild  weather,  and  ceased  entirely  when  it  rained.  The 
carpets  on  the  halls  and  other  rooms  were  thinner  fabrics  than  Brus- 
sels carpeting,  or  composed  partly  of  cotton  or  linen,  and  upon  these 
the  electrical  phenomena  were  barely  disceruible.  In  the  parlours, 
electricity  was  manifested  during  dry  cold  weather  at  all  hours  of  the 
day,  but  much  more  strikingly  in  the  evening,  after  the  young  ladies 
had  spent  an  hour  in  recreation  and  dancing.  On  such  occasions 
the  intensity  of  the  spark  was  such  as  readily  inflamed  ether  and 
pulverized  resin,  and  measured  repeatedly  one-half  inch,  passing 
between  insulated  balls  to  the  iurnace  register,  which  was  in  good 
electrical  communication  with  the  earth.  All  persons  remaining  in 
the  rooms  were  enabled  to  communicate  sparks  to  conductors,  but 
the  longest  sparks  were  given  by  two  boys  of  the  ages  of  nine  and 
eleven  years,  after  running  and  sliding  upon  the  carpets ;  this  we 
attributed  to  the  friction  evolved  by  their  unconstrained  freedom  of 
motion.  These  boys  wore  dry  slippers,  were  clad  in  woollen,  one  of 
them  wearing  flannel  next  to  his  person,  and  the  other  cotton  ;  the 
latter,  who  was  of  more  vigorous  constitution  and  active  habits, 
giving  the  more  vivid  spark.  A  difference  of  electrical  accumulation 
was  also  discernible  among  the  young  ladies,  which  we  were  inclined 
to  ascribe  to  diversities  in  their  dress,  silk,  woollen,  cotton — the  silk 
and  woollen  appearing  more  favourable  to  success.  In  one  instance 
the  different  degrees  of  moisture  upon  the  skin  seemed  to  affect  the 
amount  of  electricity  communicated.  These  phenomena  attracted 
the  attention  of  all  the  inmates  and  visitors  of  the  seminary  ;  many 
persons  expressing  surprise,  and  some  consternation,  on  receiving  a 
shock,  as  they  entered  the  room  and  took  the  hand  presented  to 
welcome  them,  preceded  by  a  vivid  spark.  The  passage  of  the  spark 
over  glass  by  bits  of  tinfoil  disposed  in  letters,  and  in  the  "  sjjiral 
tube,"  together  with  the  usual  experiments  on  electric  light,  were 
repeatedly  exhibited  as  a  source  of  amusement. 

EOTATION  PKODUCED   BY   ELECTKICPTY. 

There  has  been  exhibited  to  the  Royal  Society,  an  appar.atus  dis- 
playing the  Rotation  of  a  Metallic  Sphere  by  Electricity.  It  was 
contrived  by  Mr.  Gore,  of  Birmingham,  who  states  that  his  expe- 
riments had  their  origin  in  a  phenomenon  observed  by  Mr.  Fearn, 
of  Birmingham,  in  his  electro-gilding  establishment — that  a  tube  of 
brass  half-an-inch  in  diameter  and  4  feet  long,  placed  upon  two 
horizontal  and  parallel  brass  tubes,  1  inch  in  diameter  and  9  feet 
long,  and  at  right  angles  to  them,  and  the  latter  connected  with  a 
strong  voltaic  battery  consisting  of  from  2  to  20  pairs  of  large  zinc 
and  carbon  elements,  the  transverse  tube  immediately  beg;in  to 
vibrate,  and,  linallj%  to  roll  upon  the  others.  Acting  upon  this,  Mr. 
Gore  constructed  a  disc  of  wood  provided  with  two  brass  rails,  level, 
uniform,  and  equidistant ;  on  these  rails  a  hollow  and  very  thin 
copper  ball  was  placed,  and,  the  brass  rails  being  connected  with  a 
zinc  and  carbon  battery,  the  ball  began  to  vibrate,  and  presently  to 
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revolve.  In  all  cases  yet  observed,  !Mr.  Gore  states  that  the  motion 
of  the  ball  is  attended  by  a  peculiar  crackling  sound  at  the  points  of 
contact,  and  by  heating  of  the  rolling  metal.  When  the  apparatus 
was  exhibited  before  the  E.oyal  Society,  electric  sparks  were  seen  as 
the  ball  rolled  from  the  spectator. — Athenanuii. 


ELECTRICITY   IN   TOOTH   EXTRACTING. 

ilu.  Kexnelt  Bridgemax,  of  Norwich,  in  a  letter  to  the  Times, 
thus  describes  the  modus  operandi  of  this  new  application  of  Elec- 
tricity for  producing  local  anaesthesia  in  Tooth- di*a wing,  stated  to  be 
an  American  discovery. 

The  apparatus  for  the  purpose  is  extremely  simple,  and  consists 
principally  of  the  common  electro-magnetic  machine  used  in  medical 
electricity;  a  single  cell  and  pair  of  plates  constituting  a  Smee's  bat- 
tery, and  a  small  electro-magnetic  coil  with  a  bundle  of  wires  for 
graduating  the  strength  of  the  current.  One  end  of  the  thin  wire 
conveying  the  secondary  current  is  attached  to  the  handle  of  the 
forceps,  and  the  other  end  of  it  to  a  metallic  handle  to  be  placed  in 
the  hand  of  the  patient.  The  instrument  touching  the  tooth  com- 
pletes the  circuit,  and  the  current  passes  instantaneously. 

The  wire  attached  to  the  forceps  should  be  made  to  pass  through 
an  interrupting  footboard,  so  that  the  continuity  of  the  wire  may  be 
made  or  broken  in  an  instant  by  a  niovesnent  of  the  right  foot  of  the 
operator.  The  advantage  of  this  arrangement  is  that  it  allows  the 
instrument  to  be  placed  in  the  mouth  without  ri.sk  of  producing  a 
ihock  in  coming  in  contact  with  the  lips,  cheeks,  or  the  tongue, 
■>vhich  would  interfere  with  the  quiet  of  the  patient. 

A  hole  drilled  in  the  end  of  the  left  handle  of  the  forceps  and 
the  end  of  the  wire  tapered  to  fit  rather  tightly  allows  the  substitu- 
tion of  one  pair  of  forceps  for  another  with  scaicely  a  moment's 
(.lelay. 

A  Electing  of  the  College  of  Dentists  has  been  held  with  a  view 
to  raise  a  discussion  upon  the  important  question  of  electricity  as  an 
tnsesthetic  agent.  Mr.  Peter  Matthews,  the  President  of  the 
Society,  who  filled  the  chair,  passed  in  review  the  various  methods 
ly  which  electricity  might  be  applied,  with  the  intention  of  rendering 
t  le  extraction  of  teeth  painless  ;  but,  unhappily,  the  results  of  his 
experience  did  not  warrant  him  in  stating  that  so  desirable  a  condition 
lad  as  yet  been  attained.  On  the  contrary,  he  believed  that  the 
attention  being  arrested  and  the  mind  occupied  during  the  applica- 
t  on  of  anything  so  novel  as  electricity  would  sufficiently  explain  the 
lower  which  that  agent  apparently  possessed  occasionally  to  some- 
vhat  mitigate  pain.  Several  other  gentlemen  coiToborated  this 
c inclusion  by  the  results  of  their  individual  experience;  but  the 
s  ibject  was  opened  to  further  inquiry,  and  Dr.  Elliotson  moved  that 
a  committee  be  formed  for  that  purpose. 

MEDICAL   GALVANIC   CHAINS. 

ilR.  PcLVEBMACHER,  of  Oxford-street,  has  patented  certain  im- 
p;ovements  in  the  se articles,  his  object  being  to  produce  constant 
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batteries  with  the  aid  of  a  single  exciting  liquid.     His  new  invention 
consists — 

1.  In  an  arrangement  of  electro-magnetic  apparatus  for  producing 
induced  currents.  Inside  the  coil  of  copper  wires  he  carries  down 
numerous  small  iron  wires,  and  bends  them  up  back  again  to  the 
top  of  the  apparatus,  one-half  over  the  outside  of  the  coil  of  copper 
wire  on  one  side,  and  the  other  half  outside  the  coil  on  the  opposite 
side,  and  then  unites  them  to  a  bar  of  soft  iron,  the  outer  ends  of 
which  ai-e  connected  to  coil  springs  outside  the  apparatus,  in  order 
that  to  and  fro  motion  of  the  bar  may  be  obtained  by  the  interrup- 
tion of  the  circuit. 

2.  He  produces  a  constant  and  energetic  current  in  batteries 
without  the  employment  of  any  acid  by  the  use  of  positive 
metal — for  instance,  zinc,  and  carbon,  or  other  negative  body, 
and  a  solution  of  bichromate  of  potassa,  bisulphate  of  potassa, 
and  sea  salt.  And  he  finds  it  very  advantageous  to  con- 
struct batteries  in  such  manner  that  the  atmospheric  air  may  act 
upon  the  metal  and  exciting  liquid  simultaneously.  For  portable 
flexible  batteries  he  takes  a  foundation  of  gutta  percha,  in  the 
form  of  a  strip  or  band,  and  perforates  it  at  intervals  of,  say 
half  an  incli  ;  he  then  winds  wires  around  it  into  separate  elements, 
and  unites  the  wliole  into  one  battery.  Or  he  weaves  copper  and 
zinc  wires  with  a  non-metallic  or  textile  warp,  divides  the  fabric 
thus  composed  into  separate  elements,  and  unites  the  whole  to  form 
a  battery.  Or  he  prints  upon  a  textile  material  with  an  adhesive 
composition,  and  covers  it  with  metal  leaf  or  foil,  or  powders  thereon 
metal  in  filings  or  powder,  and,  by  pressure,  obtains  a  metal  surface. 

He  next  prints  a  coiTesponding  form  in  adhesive  composition,  and 
covers  it  with  metal  leaf  or  foil,  or  powders  it  over  with  metal  elec- 
trically positive  or  negative  to  that  previously  mentioned,  and  by 
pressure  obtains  a  metal  surface.  Or  he  takes  a  positive  metal,  say 
zinc  plate,  and  forms  parallel  slits  therein,  and  presses  out  every 
piece  between  two  slits  on  one  side  and  then  on  the  other  side 
alternately,  whereby  a  cage  or  holder  is  formed  ;  he  then  inserts  a 
small  and  negative  plate,  say  copper,  similarly  fonned,  but  smaller, 
to  allow  of  the  j)ieces  of  copper  coming  into  the  spaces  between  the 
pieces  of  zinc  without  touching  them  :  he  thus  obtains  a  large 
surface  in  a  very  small  compass.  These  batteries  may  be  excited  by 
being  dipped  in  an  exciting  liquid  and  then  withdrawn,  or  by  being 
supplied  by  capillary  attraction  through  some  porous  body.  — 
Mechanics'  Marjazine,  No.  1819. 


MUSIC   BY    KLEC'TRICITT. 

A  Hungarian,  M.  Leon  Humar,  according  to  the  Brussels 
Emancipation,  has  played  at  a  public  concert  in  the  National  Theatre, 
by  means  of  electric  wires,  on  five  different  pianos  at  the  same  time. 
The  battery  which  worked  the  wires  was  in  an  adjacent  room.  A 
correspondent  had  previously  pointed  out  the  feasibility  of  such  an 
arrangement,  in  the  Mechanics'  Magazine  for  June,  1858, 
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niPBOVED   ELECTBIC   LAMP. 

Dr.  MACADxVil  ha3  described  to  the  British  Association  this 
invention  by  Mr.  W,  Hart,  Edinburgh.  Its  chief  peculiaritj'  con- 
sists in  its  "having  an  electro-magnet,  which  regulates  the  distance 
between  the  charcoal  points,  in  proportion  to  the  electrical  current. 
Professor  Faraday  objected  to  the  construction  of  the  lamp,  and 
said,  the  great  requisite  in  electric  lamps  was  a  regulator,  inde- 
pendent of  the  hand,  to  keep  the  charcoal  points  the  proper  distance 
from  each  other.  

ELECTRO  DEPOSITING. 
Under  patented  processes,  Messrs.  Schaub  and  Godfrey  have 
applied  Electro  Depositing  to  the  production  of  relief-letters,  figures, 
and  ornaments  for  inscriptions,  for  plates  with  inscriptions,  and 
detached  and  open  ornaments  for  ornamenting  book-covers,  wood, 
papier-m^che,  and  other  furniture.  Advantage  is  taken  of  the 
truthful  copying  by  engraving  fine  outlines  in  the  originals  to  indicate 
colour  ornamenting ;  and  in  this  way  it  is  made  easy,  even  to 
children,  to  shade  and  decorate  the  letters  and  ornaments  correctly. 
In  open-work,  such  as  book-corners  and  centres,  panels  for  brooches^ 
mats,  designs,  and  ornaments  are  produced  at  so  low  a  price,  that 
they  can  compete  even  in  respect  to  prices  with  the  inferior  stamped 
work  that  we  have  been  accustomed  to  see. — Builder,  Ko.  829. 


PROGRESS   OP   ELECTRICITY   AM)   MAGNETISM — XEUBO-ELECTBICIXr. 

Professor  Owen,  in  his  Address  to  the  British  Association,  ob- 
served :  My  estimable  predecessor  adverted  last  year  to  the  fact  that  it 
was  in  the  committee-rooms  of  the  British  Association  that  the  first 
step  was  taken  towards  that  gi-eat  magnetic  organization  which  has 
iince  borne  so  much  fruit.  Thereby  it  has  been  determined  that  there 
are  periodical  changes  of  the  magnetic  elements  depending  on  the 
hour  of  the  day,  the  season  of  the  year,  and  on  intervals  of  about  ten 
years.  Also,  that  besides  these  regular  changes  there  were  others  of 
a  more  abrupt  and  seemingly  irregular  character — Humboldt's 
"magnetic  storms" — which  occur  simultaneously  at  distant  parts  of 
he  earth's  surface.  Major- General  Sabine,  than  whom  no  one  has 
tione  more  in  this  field  of  research  since  Halley  first  attempted  "  to 
ijxplain  the  change  in  the  variation  of  the  magnetic  needle,"  has 
proved  that  the  magnetic  storms  also  observe  diurnal,  annual.  Mid 
indecennial  periods.  But  with  what  phase  or  phenomenon  of 
t;arthly  or  heavenly  bodies,  it  may  be  asked,  has  the  magnetic  period 
of  ten  years  to  do  ?  The  coincidence  which  points  to,  if  it  does  not 
:,'ive  the  answer,  is  one  of  the  most  remarkable,  unexpected,  and  en- 
couraging to  patient  observers.  For  thirty  years  a  German  astro- 
nomer, Schwabe,  had  set  himself  the  task  of  daily  observing  and 
recording  the  appearance  of  the  sun's  disc  ;  in  which  time  he  found 
ihat  the  spots  passed  through  periodic  phases  of  increase  and  de- 
<  reaae,  the  length  of  the  period  being  about  ten  years.  A  com- 
])arison  of  the  independent  evidence  of  the  astronomer  and  magnetic 
obsei-ver  has  shown  that  the  decennial  magnetic  period  coincides 
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both  in  its  duration  and  in  its  epochs  of  maximum  and  minimum 
Tvith  the  same  period  observed  in  the  solar  spots.  After  referring  to 
s-ome  further  steps  in  this  science,  Professor  Owen  said  the  genera- 
lization was  established,  and  with  a  rapidity  unexampled,  regard 
being  had  to  its  greatness,  that  magnetism  and  electricity  are  but 
different  effects  of  one  common  cause.  This  has  proved  the  first 
step  to  still  grander  abstractions,  to  that  which  conceives  the  reduc- 
tion of  all  the  species  of  imponderable  fluids  of  the  chymistry  of  our 
student  days,  together  with  gravitation,  chymicity,  and  neuricity,  to 
interchangeable  modes  of  action  of  one  and  the  same  all-pervading 
life-essence.  Referring  to  the  experiments  of  Galvani  and  Yolta,  and 
what  had  subsequently  been  done  in  the  same  line,  the  Professor 
continued — From  the  present  state  of  neuro- electricity  it  may  be 
concluded  that  nerve  force  is  not  identical  with  electric  force,  but 
that  it  may  be  another  mode  of  motion  of  the  same  common  force  ; 
it  is  certainly  a  polar  force,  and,  perhaps,  the  highest  form  of  polar 
force : — 

"  A  motion  which  may  change,  but  cannot  die ; 
An  image  of  some  bright  eternity." 


THE   ELECTRIC   LIGHT. 

De.  Watsox,  of  the  Electric  Power  Light  and  Colour  Company 
(following  a  hint  by  the  Editor  of  the  Builder),  has  entered  into 
arrangements  with  the  Government  authorities  for  applying  this  novel 
agency  in  aid  of  the  operations  now  in  progress  for  the  erection  of 
the  new  bridge  at  Westminster.  The  advancement  of  the  works 
being  contingent  on  the  state  of  the  tide,  they  have  consequently 
often  to  be  prosecuted  after  dark  ;  and  hence  the  importance  of 
pressing  any  improved  lighting  appliance  afforded  by  scientific  dis- 
covery into  the  service  of  such  an  enterprise.  In  the  first  experi- 
ment the  lighting  apparatus  used,  which  was  computed  to  possess 
iUuminating  power  equal  to  that  of  72  Argand  burners,  or  of  nearly 
1000  wax-candles,  was  stationed  on  the  river's  bi-ink,  so  as  to  throw 
its  rays  upon  a  working  stage  fixed  some  200  feet  or  upwards  out 
into  the  stream,  and  upon  which,  it  being  low  tide  at  the  time,  a 
body  of  workmen,  45  in  number,  were  engaged  in  pile-driving  by 
means  of  eight  ponderous  "monkey"  hammers.  Chappuis's  re- 
flector was  used  on  the  occasion  ;  and  the  electric  battery  ft)r  sup- 
plying the  necessary  power,  and  which  was  fitted  with  six  dozen 
cells,  was  posted  on  the  Middlesex  shore,  or  at  a  distance  of  2000 
feet.  The  experiment  proved  eminently  successful.  Tlie  light  dif- 
fused over  the  working  stage  was  of  an  intense  and  yet  agreeable 
brilliancy,  far  exceeding  the  lustre  of  the  Imghtest  moonlight,  but 
resembling  the  moon's  mild  radiance.  It  should  be  added  that  the 
new  light  was  subject  to  a  transient  and  occasional  flickering,  but  it 
was  so  slight  as  not  to  cause  the  least  perceptible  inconvenience  to 
the  men  :  and,  besides  this  defect,  which  is  traceable  to  the  fluctua- 
tion of  the  electrical  power,  is  considered  to  be  inseparable  from  the 
operation  of  so  subtle  an  agent.  The  light  appeared  to  be  fully  as 
manageable  as  gas,  to  extinguish  it  or  turn  it  on  being  but  the  work 
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of  a  moment.  Dr.  Watson  undertakes  to  furnish  thk  light  at  the 
lowest  cost  of  gas,  his  great  gain  being  ensured  from  his  mode  of 
utilizing  the  residuary  products  of  the  battery  in  making  colours. 

OVEKHOCSE   TELEGRAPHS. 

This  domestic  application  of  the  Electric  Telegraph  has  already 
been  noticed  in  the  Year-Booh  of  Facts,  1858,  and  Messrs.  Water- 
low's  intro<luction  of  it  recorded;  their  three  places  of  business 
communicating  with  each  other  by  electric  means.  The  line  of  wires 
(double)  commences  at  London-wall,  proceeding  direct  to  Birchin- 
lane,  and  thence,  supported  at  different  intervals,  terminates  in 
Parliament- street.  The  distances  and  intervals  of  support  are  as 
follows  : — 

Feet. 

1.  From  London-wall  to  Birchin-lane l.oOO 

2.  Bircliin-lane  to  Sterry's  in  Cannon-street         .        .       .         900 

3.  Sterrx-'s  to  Calvert's  Brewery,  Upper  Thames-street        .  900 

4.  Calvert's  tc  Red  Lion  WharC  Upper  Thames-street         .  900 

5.  RedLion  WharftoilaidstoneVrhart;  Queenhithe  .  840 

6.  Maidstone  AMiarf  to  Trigg  AVharf,  Upper  Thames-street       1050 

7.  l"rigg  Wharf  to  Ponsford's  City  Mills       ....  960 

8.  City  Mills,  crossing  the  river,  to  Glass  Warehonse  (Sur- 

rey side)         1380 

9.  Glass  Warehouse  to  Wliite's  Iron  Wharf ....  750 

10.  White's  to  Burr's  Shot  Tower 1200 

11.  Shot  Tower  to  Godinsr's  Brewery 1200 

12.  Brewery  to  ilaudslay's 1569 

13.  Maudslay's,  crossing  the  river,  to  Parliament-street       .  1535 

The  wires  are  supported  on  poles  fixed  to  the  tops  of  the  houses 
at  such  convenient  distimces  as  are  most  readily  obtainable,  and  Mr. 
Waterlow  has,  for  this  purpose,  used  a  kind  of  saddle,  in  cast  iron, 
carrying  a  socket  into  which  the  supporting  pole  is  fixed.  The 
saddle  fits  on  the  ridge  of  the  house,  and  is  held  in  its  place  by  two 
screws  into  the  ridge-tree  and  four  into  the  rafters.  The  pole  is  kept 
titeady  and  firm  b\^  means  of  guy  wires  from  its  extremity  to  the 
roof.  No  injury  whatever  is  done  to  the  house  by  the  fixing  of  the 
supports.  Six  screws  only  are  used,  and  when  removed,  all  that 
iias  to  be  done  is  to  fill  up  and  make  good  the  holes  from  whence 
they  are  ^vithdrawn.  The  telegraph  wires  are  No.  14  gauge,  and 
f.re  of  steel,  but  little  larger  than  common  bell-wire,  thus  combining 
strength  with  lightness.  It  might  have  been  imagined  that  difiiculty 
nould  occur  in  obtaining  the  assent  of  the  various  proprietors  of 
house  property  over  which  the  wires  p:x6S,  but  Mr.  Wat«rlow  has 
larelyuiet  with  any  difiiculty  from  them;  on  the  contrary,  with 
tome  unimportant  exceptions,  he  has  received  ever\'  facility  for 
c arrjing his  object  into  effect.  Mr.  Waterlow  states  the  cost  to  be 
1 1  the  rate  of  oOl.  per  mile,  including  poles,  wires  (double  line), 
iisulators,  labour,  and  everything  except  the  instruments,  the 
^.'hole  fixed  and  painted  with  three  coats  of  paint  in  oil.  Mr. 
^Vaterlow  has  adopted  a  very  novel  and  ingenious  mode  by  which 
tiie  wires  can  be  painted,  and  the  paint  renewed,  when  required, 
vithout  stopping  the  current.  The  cost  of  painting  a  double  line  of 
vire  when  necessary  is  about  il.  a  mile.     The  telegraph  used  by 
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Messrs.  Waterlow  is  the  single-needle  instniment,  requiring  only  a 
single  line  of  wire ;  the  double  line  is  put  up,  in  case  it  may  be 
hereafter  found  necessary  or  desirable  for  any  reason  to  make  use  of 
it,  the  extra  cost  of  stretching  a  second  line  at  the  same  time  as  the 
first  being  comparatively  small.  The  cost  of  a  single-needle  instru- 
ment is  51.  ;  alarums,  il.  4s.  eacli.  When  Mr.  Waterlow  first  pro- 
posed connecting  the  Birchin-lane  and  London-wall  establishments 
by  telegraph,  a  distance  of  1500  feet,  he  had  an  estimate  ])repared  of 
the  cost  of  laying  down  subterranean  wires  for  the  purpose.  The 
estimate  was  1200?.  ;  by  the  method  adopted  the  cost  was  under 
30Z. ,  exclusive  of  instruments. — Proceedhigs  of  the  Society  of 
Arts.  

Hughes's  feinting  tet.egbaph. 
PROFESSOR  Hughes  has  invented  a  Printing  Telegraph,  which 
seems  likely  to  supersede  the  instruments  hitherto  used — at  least,  on 
all  lines  where  speed  and  accuracj-  are  of  primary  importance.  In  . 
all  electric  telegraphs,  messages  are  conveyed  by  signals,  either  ob- 
served or  self-recorded.  When  obsei-vation  alone  is  used,  one  or  two 
magnetic  needles  are  made,  by  a  passage  of  electricity  through  the 
appat'atus,  to  vibrate  to  the  right  or  left,  at  the  will  of  the  operator. 
These  signals  are  arranged  into  a  code,  and  the  receiver  spells  off  the 
message  from  the  vibrating  needles,  while  an  amanuensis  commits 
it,  if  necessary,  to  paper.  This  is  the  method  generally  used  in  Great 
Britain.  In  the  self-recording  instruments  the  passage  of  a  current 
of  electricity  is  made  to  convert  a  piece  of  soft  iron,  or  a  bundle  of 
iron  wires  into  a  temporary  magnet ;  as  this  magnetism  ceases  the 
instant  the  current  of  electricity  is  interrupted,  this  property  is  taken 
advantage  of,  to  attract  a  piece  of  iron  to  the  magnet,  and  set  a  re- 
cording instrument  in  motion,  which,  by  means  of  clockwork,  records 
the  signals  or  letters,  transmitted  on  paper  at  the  home  and  distant 
stations.  These  signals  are  either  the  actual  letters  of  the  alphabet, 
or  may  consist  of  combinations  of  long  and  short  lines  with  blank 
spaces,  which  stand  for  the  letters  of  the  alphabet.  In  House's  and 
Brett's  printing  telegraphs,  the  Roman  letters  are  used  ;  in  Morse's 
and  the  telegraphs  which  follow  his  principle,  the  symbols  of  long 
and  short  lines  are  used.  Morse's  system  is  generally  used  on  the 
continent.  In  all  these  instruments,  however,  most  letters  require 
several  successive  electrical  impulses,  or  waves,  to  record  them.  In 
the  telegraph  of  House  or  Brett,  one  letter  may  require  but  one 
wave,  another  two,  and  so  on  ;  while  another  may  require  twenty- 
eight  waves,  according  as  the  letters  in  the  message  succeed  each 
other  in  the  alphabet.  Taking  the  order  in  which  the  letters  follow 
each  other  in  ordinary  writing,  the  average  is  seven  short  waves  for 
each  letter.  In  the  Morse  system  the  average  is  three  and  a-half 
waves  per  word  ;  but  .as  long  waves  are  obliged  to  be  used  as  well  as 
short  ones,  the  advantage  in  point  of  speed  is  found  practically  to  be 
in  favour  of  House's  machine.  The  recording  in  print  each  letter  of 
a  message  by  a  single  wave  or  electrical  impulse  is  the  triumph  of 
Professor  Hughes.     The  retardation  of  the  electrical  current  in  sub- 
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marine  and  even  in  insulated  wires  laid  below  the  surface  of  the 
earth,  rendera  this  invention  of  great  impoi-tance  in  an  economical 
point  of  view.  If  the  Atlantic  Telegraph  is  successfully  laid  down— 
which  we  sincerely  hope  it  will  be — an  electrical  impulse  will  require 
an  interval  of  nearly  two  seconds  to  travel  from  England  to  America. 
These  impulses  can  hardly  be  sent  at  shorter  intervals  after  each 
other  than  one  second.  It  becomes,  therefore,  of  great  importance 
to  adopt  an  instrument  which  shall  make  every  impulse  record  its 
letter,  instead  of  requiring  seven  impulses  as  an  avenge. 

We  have  not  space  for  the  description  of  this  new  instrument,  but 
quote  (from  the  Daili/  Xeics)  the  following  account  of  its  mode  of 
working. 

All  the  varied  operations  we  have  described  are  performed  by  the 
revolution  of  a  small  shaft,  only  about  two  inches  in  length,  in  about 
the  seven-hundredth  part  of  a  minute. 

As  the  printing  process  is  seven  times  faster  than  the  revolution  of 
the  hand  which  makes  the  cont:>ct,  it  follows  that  if  the  keys 
which  represent  two  consecutive  letters  of  the  alphabet  be  touched 
at  the  same  instant,  the  first  only  would  be  recorded  ;  but  if  two 
keys,  five  letters  distant  from  one  another  in  the  alphabet,  be  touched 
at  the  same  instant,  they  will  both  be  recorded  in  their  proper  order. 
Thus,  in  spelling  the  word  "  independent,"  the  fingers  may  be  placed 
at  the  same  instant  on  the  keys  corresponding  to  i,  n,  and  d,  then  on 
e  and  p,  then  on  e,  n,  and  d,  and  kstly  on  e,  n,  and  t.  This  method 
of  spelling,  as  it  were  in  chords,  adds  vastly  to  the  speed  with  which 
;v  skilful  manipulator  can  make  the  instrument  record  its  messages. 
The  instrument  could  work  at  a  much  greater  speed,  but  its  present 
i-ate  is  quite  sufBcient  to  meet  the  requirements  of  the  most  skilful 
manipulator  of  the  keys. 

In  using  this  instrument  for  transmitting  messages  between  two 
distant  stations — London  and  Paris,  for  instance — two  similar  ma- 
chines are  phiced,  one  at  each  station,  and  so  arranged  that  the 
current  of  electricity  sent  by  a  battery  through  the  wires  connecting 
both  stations  can  be  passed  through  both  instruments.  Each  instru- 
ment has  a  little  electro- magnet  in  the  circuit  by  which  a  signal  is 
<;onveyed  by  a  bell,  or  a  simple  tick,  to  warn  the  receiver  that  a 
:nessage  is  about  to  be  sent.  This  waraing  being  noticed,  the  turn 
of  a  little  brass  hand  disconnects  the  warning  apparatus  from  the 
fircuit,  and  brings  the  printing  apparatus  into  operation.  Both 
machines  are  supposed  to  have  the  clockwork  wound  up.  By  just 
touching  a  detent  the  machines  are  put  in  operation.  Say  that  a 
inessi^e  is  to  be  sent  from  Loudon  to  Paris  :  the  manipulator  in 
Ijondon  touches  the  keys  of  his  apparatus,  and  sees  printed  before 
lim,  by  his  own  machine,  the  message  he  wishes  to  transmit  to  Paris  ; 
but  every  impulse  he  sends  to  Paris  enters  the  machine  in  Paris, 
{.nd,  if  that  machine  be  in  unison  with  the  one  in  London,  the  Paris 
iistrument  prints  word  for  woi-d  the  same  message  that  the  London 
instrument  is  recording. 

It  is  important,  therefore,  to  bring  the  rate  of  the  two  macliines 
iato  unison,  and  also  to  have  them  so  related  that  both  shall  simul- 
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taneously  record  the  same  letter.  Now,  first,  .as  to  bringing  both 
into  unison.  The  transmitter  of  the  message  invariably  commences 
with  the  dot.  If  the  two  instruments  are  to  be  tuned,  as  it  were, 
and  one  be  faster  or  slower  than  the  other,  the  one  in  London  trans- 
mits .a  succession  of  dots  ;  if  these  .appear  in  Paris  as  the  same 
letter,  succeeding  one  another  for  a  few  signals,  then  followed  by  the 
next  letter  of  the  alph.abet  for  a  few  signals,  then  by  the  next  in 
order,  and  so  on,  it  follows  that  the  two  instruments  are  not  in 
unison.  The  Paris  attendant  simply  touches  a  lever,  which  raises 
a  bi'ass  weight  or  check  on  the  vibrating  spring  of  his  instrument, 
till  its  length  is  the  same  or  its  vibrations  nearly  equal  to  those  of 
the  London  instrument.  He  then  signals  to  London  that  his  instru- 
ment is  corrected.  Xow,  this  first  correction  need  seldom  be 
repeated  after  the  two  instruments  are  once  tuned  in  unison.  All 
mi)iute  variations,  such  as  those  between  two  clocks  which  would 
gain  or  lose  a  few  minutes  per  day,  are  corrected  by  the  ingenious 
system  of  correction  which  is  applied  by  the  printing  apparatus  of 
both  instruments  every  time  a  letter  is  impi-inted.  A  further  cor- 
rection, however,  may  require  to  be  used  more  frequently.  The 
printing  wheels  at  London  and  Paris  may  be  in  different  positions, 
so  that  when  A  is  printed  in  London,  C  may  appear  at  Paris.  This 
error  is  obviated  by  the  first  type  sent  being  the  dot,  and  repeated 
two  or  three  times  if  any  other  type  is  impressed  ;  the  Paris  tele- 
graphist simply  turns  his  type  wheel  as  he  would  turn  the  niinute- 
iiand  of  his  watch,  till  a  dot  is  recorded  by  his  own  instrument  ;  he 
then  transmits  to  London  the  letters  "  0  K,"  v.'hich  in  America  are 
an  abbreviation  for  "All  correct,"  and  the  message  is  then  forwarded 
in  perfect  security  that  both  instruments  will  record  the  same  suc- 
cession of  letters. 

The  corrections  of  the  instrument  are  so  easy,  and  it  is  worked 
with  such  accuracy  and  r.apidity,  that  it  is  not  astonishing  to  find 
that  it  has  been  extensively  adopted  in  America.  We  have  seen  a 
paragraph  in  the  Atlas  and  Argus  of  Albany,  of  the  date  of  June  8, 
stating  that  Mr.  Hughes's  telegraph  worked  without  the  least  diffi- 
culty in  the  midst  of  a  heavy  thunderstorm,  without  being  affected 
in  the  slightest  degree  by  the  lightning. 


OCEAN    ELECTKO-TELEGE^VPHY. 

Monsieur  Baudouin  has  forwarded  a  practical  paper  to  the 
Prench  Academy  of  Sciences,  "  On  Means  for  Preventing  the  Break- 
age of  Electro- Wires  and  Submarine  Cables,"  of  which  the  following 
is  the  substance  : — In  a  communication  addressed  to  the  Academy 
some  months  ago,  he  stated  that  instead  of  making  a  cable — intended 
to  be  laid  in  deep  water — solid  and  heavy,  it  should,  on  the  con- 
trary, be  made  of  small  diameter  and  light  weight ;  tliat  a  cable,  the 
specific  gravity  of  which  did  not  exceed  that  of  the  water,  would  not 
experience  those  enormous  strains  against  which  it  has  hitherto  been 
necessary  to  guard  ;  and  that  the  strain  resulting  from  the  immer- 
'Aion  of  the  cable  would  be  found  so  diminished  that,  instead  of 
employing  checks  to  regulate  the  paying  out,  it  would  be  necessary, 
on  the  contrary,  to  remove  everything  that  would  act  as  a  break, 
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and  sometimes  to  accelerate  the  cable's  descent  to  coincide  with  the 
progress  of  the  vessel. 

M.  Baudouin  asserts  that  there  is  no  use  in  making  thick  cables 
when  the  thickness  consists  in  an  outward  envelope  designed  to 
protect  the  electric  wires,  and  not  to  benefit  them  in  any  way. 
Hitherto  a  certain  number  of  copper  wires  have  been  covered  with 
insulating  materials  and  then  placed  in  a  common  insulating  envelope, 
which  thus  forms  the  inside  of  an  iron-wire  cable.  It  is  evident  that 
all  the  resistant  strength  of  the  cable  is  in  the  iron- enveloping  wires; 
but  however  strong  this  metallic  covering  may  be,  it  will  stretch 
considerably  under  great  strain,  which,  in  the  case  of  iron  wire,  only 
disturbs  the  oils  without  injuring  the  material ;  but  which,  in  the 
case  of  copper  wires  placed  in  the  middle  of  the  cable,  distends  or 
draws  out  the  particles  of  metal  and  snaps  them,  so  that  the  cable 
itself  does  not  break,  but  the  electric  wires  inside  the  cable.  Eed 
copper  is  extremely  ductile,  it  is  true,  and  can  support  to  a  con- 
.siderable  stretching  without  breaking  ;  hut  this  stretching  has  its 
limits,  and  when  they  are  passed,  the  metal,  if  soft,  as  it  may  be,  is 
broken,  and  the  electric  communication  interrupted,  as  has  just 
dccurred  in  the  Mediterranean.  To  obviate  this  inconvenience,  il. 
Baudouin  was  led  to  reverse  the  method  of  making  submarine 
cables :  to  place  id*  the  interior  the  elements  of  strength  and 
elasticity,  and  to  use  the  iron  wires  thus  placed  as  conductors  of 
electricity. 

Thus,  in  a  Transatlantic  cable,  M.  Baudouin  proposes,  instead  of 
copper  wire,  which  forms  the  conductor,  to  substitute  a  cord  of  iron 
vdre,  six  times  and  a  half  as  thick  as  ordinary  copper  wires,  in  order 
t  J  get  an  equivalent  conducting  power.  Six  iron  wires  of  three 
t  lirty-seconds  of  an  inch  each  in  diameter,  wound  round  a  centre,  and 
covered  with  bitumenized  hemp,  would  suffice.  The  metallic  cord  thus 
formed  would  be  nine  thirty-seconds  of  an  inch  in  diameter :  it 
would  unite  great  flexibility  with  consideraVjle  solidity,  and  would 
eiisily  support  a  weight  of  2400  pounds.  Such  a  conductor  would 
be  superior  to  the  present  ones  in  resisting  the  tensile  force  to 
■which  it  would  be  exposed. 

It  would  suffice  afterwards  to  envelope,  by  the  usual  process,  this 
iretallic  cord  in  several  insulated  layers,  so  as  to  make  it  of  double 
diameter.  By  enveloping  it  afterwards  in  two  layers  of  hemp, 
steeped  in  bitumen,  it  would  gain  an  impermeability  and  a  solidity 
more  than  sufficient  for  all  ordinary  wants.  Hemp,  well  steeped  in 
bitumen,  does  not  soon  wear  ont,  inasmuch  as  it  yields  considerably 
bt:fore  breaking. 

In  ordinary  cables,  the  greatest  resistance  is  in  the  surface, 
w  nich  once  indented,  is  easily  broken.  M.  Baudouin's  disposition 
h.'.s  the  advantage  of  offering  more  resistance  in  a  smaller  compass, 
ai  d  is  better  arranged,  in  having  several  wires  to  break  through 
instead  of  one. 

Instead  of  one  conductor  several  might  be  made  use  of,  by  employ- 
ing several  cords  of  this  kind  of  iron  wire,  insulating  them  one  by 
one,  and  making  them  strong  enough  to  resist  pressure.  A  cable 
CO  aid  thus   be  formed  composed  of  three,  four,  or  five  sets  of  iron 
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wires  insulated  from  each  other,  and  all  be  enclosed  in  an  insulated 
covering  in  the  manner  above  described. 

But  as  a  cable  composed  of  a  certain  number  of  sets  of  iron  wires 
would  be  very  heavy  and  bulky,  it  would  be  better  to  augment  the 
number  of  electric  conductors,  by  joining  to  the  iron  wires,  which 
serve  already  as  conductors,  a  certain  number  of  copper  wires, 
covered  lightly,  insulated  and  disposed  in  spires  parallel  to  and 
between  those  of  iron  wire. 

If,  as  is  to  be  hoped,  aluminium,  which  is  such  an  excellent 
conductor  of  electricity,  becomes  cheaper,  and,  above  all,  if  alloys 
of  this  metal  possess  a  sufficient  conducting  power,  the  substitution  of 
aluminium  for  copper  wires  will  offer  great  advantages,  as  much 
from  their  lightness  as  from  their  tenacity. 

Instead  of  seeking  to  multiply  the  number  of  electric  conductors 
in  one  cable,  M.  Baudouin  is  of  opinion  that  it  would  be  preferable 
to  divide  them  into  several  distinct  cables,  so  as  to  make  them 
lighter,  and  divide  the  chances  of  accidents. — Building  News. 

PATENT   ELONGATING   TUNNEL   TELEGRAPH   CABLE. 

A  NOVEL  and  ingenious  form  of  Telegraph  Cable,  adapted  to  sub- 
marine purposes,  has  been  patented  by  Captain  Drayson,  R.A.,  and 
Captain  Binney,  R.E.  They  propose  to  provide  a  continuous 
vulcanized  rubber  tube  (square  on  the  outside  and  round  on  the 
inside),  and  within  this  place  a  copper  conducting  wire  for  the  con- 
veyance of  the  current.  At  intervals  along  the  line  the  tubing  is 
enlarged,  and  the  wire  coiled,  the  effect  being  that  in  the  event  of 
the  cable  stretching  the  wire  is  not  broken,  but  simply  uncoils  to  the 
requisite  extent.  It  is  remarked  that,  in  nature,  the  greatest  sim- 
plicity of  construction  and  application  compatible  with  efficiency  is 
largely  manifested  ;  and  this  is  undoubtedly  the  desideratum,  though 
generally  the  last  attainment,  in  art  and  science.  It  is  well  known 
that  perfect  and  permanent  insulation  is  absolutely  necessary  to 
enable  a  wire  to  conduct  electricity.  This  insulation  is  now  effected 
by  embedding  a  copper  wire  in  gutta  percha  braided  over  with  hemp. 
The  gutta  percha  is  a  non-conductor ;  but  it  is  then  enclosed  in  an 
iron-wire  coating,  which  is  a  very  good  conductor.  The  copper  or 
message  wire  is,  therefore,  separated  from  that  which  would  at  once 
destroy  insulation  by  (as  in  the  present  Atlantic  Cable)  only  one- 
eighth  of  an  inch  of  non-conducting  substance  and  some  hemp, 
through  which  water  soon  penetrates.  This  non-conducting  sub- 
stance is  softened  by  moderate  heat,  and,  when  warm,  yields  readily 
to  pressure,  and  very  commonly  contains  air-bubbles.  It  will  then 
be  readily  understood  that  (by  means  of  the  heat  and  pressure  to 
which  the  cable  is  exposed  when  stowed  in  the  hold  of  a  vessel)  the 
gutta  percha  is  liable  to  be  softened,  and  the  copper  wire  to  be  forced 
through  until  it  nearly  or  quite  touches  the  hempen  layer,  which, 
being  only  about  one-twentieth  of  an  inch  in  thickness,  is  of  little 
avail  in  preventing  immediate  connexion  between  the  copper  and 
iron.  Beside  this,  the  fi-iction  inevitably  attendant  on  the  paying  out, 
and  the  heat  evolved  in  consequence,  greatly  tend  to  increase  the 
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risk  of  injury.  Although  not  always  perceptible  to  the  operators,  it 
is  nevertheless  a  fact  that  whenever  the  electric  current  is  retarded 
in  its  transit  through  the  conducting  medium,  it  at  once  evolves 
magnetism.  The  tunnel  cable  (a  fuU  account  of  which  is  contained 
in  a  pamphlet  published  by  Messrs.  Longman)  possesses  within 
itself  those  qualities  which  will  enable  it  to  resist  the  difficulties  by 
which  it  will,  in  deep  water,  be  surrounded. — Mining  Journal. 


COXSTKCCTIOX  OF  TELEGRAPH  CABLES. 

Mb.  J.  Macintosh  has  read  to  the  British  Association,  a  paper, 
in  which  he  says  : 

In  the  ordinary  process  of  expressing  the  gutta  percha  through 
dies  in  a  fluid  state,  the  covered  wire  as  it  issues  from  the  die 
is  caused  to  pass  into  a  long  trough  containing  water,  for  the 
purpose  of  setting  it.  Each  coating  goes  through  the  same  pro- 
cess ;  and  great  difficulty  is  found  in  causing  the  perfect  union  of 
the  different  coatings,  which  renders  the  insulation  liable  to  leakage. 
In  oi-der  to  obviate  this  difficulty,  I  coat  the  wire  with  gutta  percha 
by  means  of  rollers  mounted  on  parallel  axes,  and  revolving  in  con- 
tact with  each  other.  Each  of  these  rollers  is  grooved  in  its  peri- 
phery, and  these  grooves  meet  to  form  an  eye  the  size  of  the  covering 
desired.  Against  these  rollers  are  placed  hoppers,  in  which  gutt;t 
percha  or  India  rubl)er  is  placed,  in  the  state  in  which  it  comes  from 
the  masticator.  The  india  rubber  or  gutta  percha  enters  and  fills  up 
the  grooves  of  the  rollers,  and  where  they  come  together  the  gutta 
percha  or  india  rubber  in  the  grooves  is  brought  together  in  one 
piece  enclosing  the  conducting  wire  ;  tlie  longitudinal  strength  and 
protection  are  obtained  by  imbedding  fibres  of  hemp,  flax,  or  cotton 
in  an  outer  layer  of  insulating  material :  this  is  done  with  great 
pressure.  This  covering  is  subsequently  passed  through  a  bath  or 
sulphuric  acid  in  about  twenty  seconds,  which  enables  it  to  resist 
tropical  heat,  and  affords  quite  sufficient  protection  against  ill-usage. 
The  shore  ends  of  the  cable,  or  for  shallow  water,  are  protected  with 
strong  wire. 

In  place  of  sulphuric  acid,  chloride  of  sulphur  might  be  used, 
mixed  with  a  solvent,  say  sulphuret  of  carbon,  to  which  from  two  to 
four  per  cent,  of  chloride  of  sulphur  has  been  added  ;  the  covered 
wire  is  then  pa-ssed  through  this  mixture.  The  speed  at  which  the 
covered  wire  passes  through  the  liquid  is  so  regulated  as  to  remain 
therein  about  tliree  seconds  ;  this  process  closing  up  the  pores  tho- 
roughly, and  rendering  it  much  less  likely  to  be  injured  by  heat  or 
abrasion,  and  effectually  preventing  the  decomposition  of  the  gutta 
percha  or  india  rubber.  

NEW   SUBMARINE   TELEGRAPH   CABLES. 

Messrs.  Stephenson  and  Binks,  of  Millwall,  have  invented  an 
entirely  new  method  of  combining  the  wire  covering  of  Submarine 
Electric  Cables,  by  which  not  only  increased  strength  for  a  given 
number  of  wires  is  obtained  in  a  cable,  but  its  liability  to  stretch 
and  kink,  w^hich  are  among  the  chief  disadvantages  of  the  present 
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mode  of  construction,  is  entirely  obviated.  The  new  cable  consists 
interiorly  of  four  insulated  conductors,  which  are  twisted  together 
with  rope-yam,  so  as  to  form  a  veiy  liglit,  though  solid  rope,  of 
about  three-quarters  of  an  inch  diameter  ;  over  this  are  braided 
twelve  flat  strands  of  No.  15  gauge  iron  wire,  each  strand  contain- 
ing five  wires.  The  operation  is  jjei-formed  by  the  ordinary  braiding 
machine  now  in  use  for  putting  the  woollen  coverings  to  the  cords  of 
window-blinds,  but  constructed  on  an  enlarged  scale.  A  cable  so 
constructed  would  be  indisposed  to  untwist  or  kink  while  being  payed 
out  or  stowed  away  ;  and  one  marked  peculiarity  in  it  would  be,  that  to 
stowit  securely  on  board  sliip  it  would  be  necessary  to  take  it  fore  and  aft 
on  deck,  as  it  could  not  be  coiled  away,  having  no  twist  in  it.  This,  it  is 
anticipated,  would  be  rather  an  advantage  than  otherwise  ;  asthere  has 
always  been  a  difficulty  in  finding  ships  of  sufficient  beam  to  allow 
electric  cables  to  be  stowed  on  board  in  coils  large  enough  to  avoid 
undue  risk  from  kinking.  Of  course,  it  would  be  impossible  to  take 
any  cable,  fore  and  aft  in  rows,  that  was  not  at  the  same  time 
passive  and  pliable.  This  is  obtained  by  covering  the  ordinary  in- 
sulating coating  of  gutta  perclia  with  a  thick  coating  of  India  rubber, 
which  renders  it  more  elastic,  and  at  the  same  time  totally  imper- 
vious to  water  at  any  pressure.  The  weight  of  this  cable  would  be 
2  tons  per  mile,  so  that  its  specific  gravity  being  low,  it  would  be 
capable  of  sustaining  many  miles  of  its  length  in  water.  Its  break- 
ing strain  is  between  7  and  S  tons,  which  could  be  doubled  by  alter- 
ing the  gauge  of  the  outer  wires  ;  and  in  the  case  of  a  wire  breaking, 
it  would  be  impossible  for  it  to  strip,  and  the  flexibility  would  be  in 
no  material  degree  reduced. — Mining  Journal. 

Mr.  J.  Chatterton,  of  the  Gutta  Percha  Works,  has  completed  a 
patent  for  an  invention,  causing  the  wires  or  strands  of  wires  to  pass 
through  a  vessel  fitted  with  suitable  gauges,  and  containing  an  in- 
sulating compound  of  gutta  percha  or  suitable  material,  rendered 
more  or  less  fluid  by  the  addition  of  solvents,  and  the  application  of 
heat  immediately  before  the  machine  which  puts  on  the  ordinarj- 
covering  of  gutta  percha.  The  patentee  also  electro-plates  the 
copper  wires  which  he  employs  for  electric  conductors,  in  order  to 
render  them  more  suitable  to  be  used  for  tliis  purjiose.  He  electro- 
plates the  copper  wire  by  causing  it,  after  it  has  first  been  cleaned 
by  pickling  in  the  usual  manner,  to  pass  contiimously  through  a 
silvering  bath,  the  wire  being  at  the  same  time  in  metidlic  con- 
nexion with  one  pole  of  a  battery,  the  other  pole  of  which  is  con- 
nected with  a  plate  of  silver  which  is  immersed  in  the  bath,  as  in 
well  understood.  The  object  of  electro-plating  the  wires  is  to  pre- 
vent the  oxidation  of  the  copper  wire.  In  long  lengths  of  insulated 
telegrajihic  wire,  he  gradually  diminishes  the  size  of  the  conducting 
wires,  so  that,  as  the  electric  currents  become  weaker,  tliey  will  have 
suitably  sized  conductors.  This  part  of  the  invention  is  applicable 
to  telegraphic  wires  through  which  signals  are  transmitted  in  one 
direction  only. — Mechanics'  Magazine,  No,  1832. 

Mr.  Henley,  who  has  completed  and  shipped  oflFthe  gre.at  Austra- 
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:ian  Cable,  has  also  perfected  a  Sabmariue  Cable,  which  is  as  light 
and  strong  as  any  really  good  rope  is  ever  likely  to  be.     Its  pri.ciple 
:  construction  is  entirely  new.      The  conductor  ha.s  twice  [    ^  con- 
-cting  power  of  the  old  Atlantic  cable,  and  is  formed  after  the 
:al  plan  of  seven  copper  wires  twisted  into  one  strand.     The  in- 
,.;itiou  is  secured  by  two  thick,  coats  of  g'utta  percba.  sen-etl  round 
with  greased  and  tarred  hemp.     The  last  covering  is  formed  of  18 
strands,  each  strand  being  composed  of  three  No.  19  fine  wires  and 
four  tarred  strings.     The  result  of  this  curious  mixture  of  tar  and 
twine  is  to  give  to  each  strand  the  same  strength  as  if  it  were  all 
made  of  wire,  with  only  half  the  weight     The  lowest   strain  the 
whole  cable  breaks  at  is  guaranteed  at  four  tons,  tliough  in  fact  it 
has  never  been  broken  under  live.      The  totid  weight  is  15  cwt.  per 
mile,    and  only  7  cwt.   in   water.     The  advantiiges  of  such  a  sub- 
marine rope  are  too  obvious  to  require  pointing  oat,  especially  as  its 
cost  is  calculated  at  only  lOQl.  per  mile. 


ALLAN'S   SCBU-VBIXE  TELEGRAPH. 

The  new  Great  Ocean  Telegraph  Company  has  been  established 
for  the  purpose  of  connecting  Great  Britain  with  America  by  means 
of  Mr.  Allan's  admirable  system  of  submarine  wires.  The  primary 
object  is,  of  course,  to  establish  a  direct  communication  between 
London  and  Is'ew  York  by  a  line  from  the  Lands-end  to  Halifax, 
the  chief  naval  station  of  British  North  America,  as  well  as  the  inlet 
to  all  the  telegraphic  lines  of  communication,  not  only  of  the  Canadas, 
but  of  the  United  States  generally.  Hereafter  the  Company  intimate 
that  a  branch  line  may  be  carried  by  Bermuda  to  Jamaica,  and 
thence  by  connecting  lines  to  the  other  West  India  Islands,  the 
Centi-al  States  of  America,  r.ud  the  Brazils.  By  this  independent 
route,  starting  from  the  Lands-end,  the  cost  of  an  average  message 
between  London  and  Halifax  will  not  exceed  30*.,  as  it  avoids  all 
the  delays  and  heavy  charges  consequent  on  forming  working  agree- 
ments with  other  Companies.  The  sea  route  proposed  is  also  a  very 
good  one,  though  on  the  average  deeper  than  that  across  which  the 
.\tlantic  cable  has  been  laid,  rhis  increased  depth  of  water  would 
Tnost  undoubtedly  be  a  considerable  disadvantage  to  any  Company 
not  working  with  cables  constructed  on  Mr.  Allan's  system  ;  but, 
.vith  these  cables,  the  deeper  the  water  the  safer  tbey  are, — for  their 
nechanical  and  physical  attributes,  combining  as  tb.ey  do  the  maxi- 
■iium  of  conducting  power  and  strength  with  the  miniuium  of  weight 
ind  specific  gi-avity,  render  their  safe  submergence  in  the  greatest 
depths  a  very  simple  mechanical  operation. 

The  chief  advantages  of  Mr.  Allan's  system  of  submarine  ropes 
oonsist  in  making  them  of  the  utmost  lightness  consistent  with  their 
strength — in  doing  away  entirely  with  the  outside  covering  of  spiral 
vires,  and  making  the  core  or  conductor  of  the  cable  its  main 
•  trength.  The  weight  per  mile  of  the  line  proposed,  from  Land's- 
<!nd  to  Halifax,  is  only  10  cwt.,  while  its  specific  gravity  is  as  low  as 
.o5, — just  sufficient  to  ensure  its  sinking  veiy  slowly  without  any 
>  train  upon  the  rope  while  being  payed-out  from  the  ship.  The  mode 
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of  its  construction  is  one  large  solid  copper  wire,  or  conductor, 
wound  round  closely  with  fine  iron  wire.  This  is  enclosed  in  three 
very  thick  coats  of  gutta  percha,  the  whole  being  bound  round  with 
strands  of  tan-ed  string.  We  should  certainly  suggest  that  the  idea 
of  having  a  solid  copper  conductor  be  altered  for  one  of  the  same 
diameter,  but  composed  of  a  number  of  very  fine  wires  twisted  into 
a  single  strand.  By  this  plan  the  chances  of  a  flaw  or  break  occur- 
ring to  them  all  at  the  same  place  are  so  reduced  as  to  render  such 
an  accident  all  but  impossible.  The  outside  covering  of  tarred  string 
is  also  quite  unnecessary,  and,  while  giving  no  strength  worth  speak- 
ing of,  adds  most  materially  to  the  cost  per  mile.  With  such  slight 
modifications  as  these,  the  cable  will  be  light  enough  and  strong 
enough  to  fulfil  all  the  duties  which  the  most  sanguine  in  the  new 
Company  can  expect  of  it.  Messrs.  Glass  and  Elliot  are  preparing, 
upon  Mr.  Allan's  system,  a  rope  which  it  is  said  %vill  be  lighter  in 
water  and  stronger  than  any  submarine  cable  ever  j-et  constructed. 
— Abridged  from  the  Times,  December  21,  1858.  (See  also  the  details 
of  Mr.  Allan's  patented  plans,  in  the  Year-Book  of  Facts,  1858, 
p.  164.)  

ox    SUBMERGING,    PATIXG-OUT,    AND    KEPAIRING   TELEGRAPHIC 
CABLES. 

There  has  been  read  to  the  Institution  of  Civil  Engineers,  a  paper 
"  On  Submerging  Telegraphic  Cables,"  by  Mr.  J.  A.  Longridge  and 
Mr.  C.  H.  Brooke.  It  was  stated  at  the  Meeting  of  the  British 
Association,  at  Dublin,  in  1857,  that  "it  seemed  to  be  universally 
admitted  that  it  was  mathematically  impossible,  imless  the  speed  of 
the  vessel  from  which  the  cable  was  payed  out  could  be  almost  in- 
finitely increased,  to  lay  out  a  cable,  in  deep  water,  say  two  miles 
or  more,  in  such  a  way  as  not  to  require  a  length  much  greater  than 
that  of  the  actual  distance,  as  from  the  inclined  direction  of  the  yet 
sinking  part  of  the  cable,  the  successive  portions  payed  out  must, 
when  they  reach  the  bottom,  arrange  themselves  in  wavy  folds,  since 
the  actual  length  is  greater  than  the  entire  horizontal  distance."  It 
was  desirable  to  ascertain  how  far  such  a  {proposition  was  correct, 
and  if  correct,  what  amount  of  "slack,"  or  of  surplus  cable,  should 
be  pi-ovided  to  meet  the  waste  in  varying  depths  of  water. 

The  questions  discussed  in  the  }>aper,  and  of  which  the  mathe- 
matical investigations  were  given  in  the  Appendix,  were  :  1.  The 
possibility  of  laying  out  a  cable  straight  along  the  bottom,  in  deep 
water,  free  from  the  action  of  currents.  2.  What  degree  of  tension 
would  be  required  in  the  process  ?  3.  What  would  be  the  effect,  as 
regarded  strain,  under  the  varying  circumstances  of  the  depth  of 
water,  of  the  specific  gravity  of  the  cable,  and  of  the  velocity  of  the 


payinc 


-out  vessel?     4.  What  would  be  the  relative  velocities  of 


the  cable  and  of  the  paying- out  vessel  requisite  to  reduce  the 
strain  or  tension  to  any  given  amount,  and  what  would  be  the  con- 
sequent waste  of  cable  ?  5.  The  effect  of  currents,  and  the  conse- 
quent waste  of  cable.  6.  How  far  it  would  be  necessary,  or  safe,  to 
check  the  velocity  of  paying- out  when  passing  currents,  so  as  to  avoid. 


ELECTRICAL  SCIENCE.  165 

as  far  as  possible,  waste  of  cable  ?  7.  Would  it  be  safe,  and  if  so, 
under  what  circumstances,  to  stop  the  paying-out,  and  to  attempt 
to  haul  in  the  cable  from  great  depths  ?  8.  The  effect  of  the  pitch- 
ing of  the  vessel  in  a  heavy  sea.  9.  The  principal  desiderata  in  the 
paying-out  apparatus.  10.  The  effect  of  floats,  or  resisters.  11. 
The  best  means  for  saving  the  cable  in  case  of  fracture.  12.  The 
best  mechanical  construction  of  a  submarine  cable. 

After  investigating  the  laws  of  bodies,  such  as  cables,  sinking  in 
a  resisting  medium,  the  paper  proceeded  to  show  the  great  waste  of 
cable  attendant  upon  paying-out  free  from  tension  at  the  ship.  TTxe 
form  of  the  curve  assumed  by  a  descending  cable  was  then  ex- 
amined, and  the  amount  of  tension  at  the  paying-out  vessel,  requisite 
to  lay  the  cable  without  slack  along  the  bottom,  estimated  under 
various  conditions.  The  effect  of  the  friction  of  the  water  in  de- 
creasing this  tension,  and  the  result,  as  regarded  the  tension,  of  in- 
creasing the  velocity  of  the  cable  beyond  that  of  the  ship,  were  then 
pointed  out.  It  was  shown  that  the  decrease  thus  obtained  was  of 
small  amount,  unless  the  speed  of  the  paying- out  vessel  was  con- 
siderable, and  that  a  decrease  of  tension  should  rather  be  sought  in 
a  diminution  of  the  specific  gravity  of  the  cable.  The  tension  at  the 
ship  in  2000  fathoms  water  was  stated  to  be  about  35  cwt.  for  a 
cable  simihir  to  the  Atlantic  cable,  but  with  a  cable  of  the  specific 
gravity  of  I'o  it  would  not  exceed  7 J  cwt. 

The  effect  of  currents  was  then  considered,  and  it  was  maintained 
that  they  did  not  bring  any  additional  strain  upon  a  cable,  and  in- 
volved only  a  small  loss  of  length  on  first  entering  them.  In  a 
hypothetical  case  of  a  current  extending  to  a  depth  of  200  fathoms, 
and  running  with  a  velocity  of  ]  i  foot  per  second,  at  right  angles  to 
the  ship's  course,  it  was  calculated  that  the  extra  length  of  cable  due 
to  the  deflecting  action  of  the  current  would  not  exceed  28  fathoms, 
the  velocity  of  the  ship  being  six  feet  per  second. 

The  effect  of  stopping  the  paying-out  was  next  treated  of,  and  it 
was  shown  that  it  would  be  to  bring  a  very  heavy  catenarian  strain 
on  the  cable,  depending  upon  the  depth  of  water,  and  the  velocity  of 
the  paying-out  vessel.  The  amount  of  this  strain  for  the  Atlantic 
cable  in  a  depth  of  2000  fathoms,  and  at  a  velocity  of  the  paying- 
out  vessel  of  six  feet  per  second,  was  calculated  at  above  seven 
tons. 

The  question  of  hauling  in  the  cable  was  then  adverted  to,  and  the 
conditions  under  which  it  might  be  safely  attempted  were  pointed 
out. 

After  discussing  briefly  the  effect  of  the  pitching  of  the  vessel  upon 
the  strain  of  the  cable,  the  paying-out  apparatus  was  referred  to  ; 
and  the  importance  of  reducing  its  inertia,  and  of  so  constructing  the 
brakes  that  they  should  act  freely,  was  maintained.  Two  plans 
were  then  mentioned  for  saving  the  end  of  the  cable  in  case  of  frac- 
ture, and  tables  were  given,  showing  the  velocity  and  direction  taken 
by  the  end  of  the  cable  under  such  circumstances. 

The  authors  then  proceeded  to  offer  some  remarks  upon  the  me- 
chanical structure  of  the  cable,  and  strongly  advocated  a  light  cabla^ 
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The  distinguishing  feature  of  this  system  of  construction  was,  that 
the  whole  of  the  metallic  portion  was  placed  in  the  centre,  and  was 
surrounded  by  the  insulating  material ;  whereas  in  the  Atlantic 
cable  there  was  an  outer  sheathing  of  wire-rope  twisted  spirally 
round  the  insulating  medium.  It  was  shown  that  whilst  the  absolute 
weights  of  the  two  cables  were  as  21 4  to  10,  their  relative  strengths 
■were  as  11  to  25  ;  so  that  the  light  cable,  weighing  scarcely  one-half  of 
the  heavy  one,  had  nearly  two  and  a-half  times  its  relative  stz-ength. 
The  effect  of  compression  and  tension  on  the  two  constructions  was 
then  referred  to,  and  it  was  maintained  that  in  this  respect  also  the 
light  cable  possessed  advantages  over  the  other. 

In  conclusion,  the  authors,  while  disclaiming  any  intention  to  find 
fault,  expressed  their  strong  conviction  that  though  the  Atlantic 
cable  was  a  step  in  the  light  direction,  as  compared  with  the  heavier 
cables  of  former  days,  it  yet  fell  far  short,  in  mechanical  structure 
and  condition,  of  the  light  system  recommended  by  Mr.  Allan  and 
others.  The  practicability  of  safely  submerging  the  present  Atlantic 
cable  was  not  denied,  but  it  was  strongly  urged  that,  with  a  cable  of 
its  specific  gravity,  success  would  be  greatly  dependent  upon  the 
nature  of  the  paying-out  apparatus,  and  the  sedulous  attention  of 
those  in  charge  of  the  brakes. 

Next,  there  has  been  read  to  the  Institution,  a  paper  "On  the 
Practical  Operations  connected  with  Paying-out  and  Repairing  Sub- 
marine Telegraph  Cables,"  by  INIr.  Webb,  one  of  the  authors  of  the 
preceding  comnmnication.  The  present  paper  described  various  opera- 
tions connected  with  the  repairs  of  cables  ;  showing,  first,  the  means 
to  be  taken  to  detect  the  position  and  nature  of  the  fault,  and  then 
those  adopted  to  make  the  cable  good  ;  several  operations  of  this 
nature,  executed  by  the  author  in  the  North  Sea,  were  detailed. 
Cables  which  had  been  broken  by  anchors,  &c.,  were  mended  at 
points  varying  from  two  to  fifty  miles  from  land — at  one  time  in  a 
tug  ;  at  another  time  in  a  Dutch  fishing-boat ;  and ,  lastly,  in  the 
Monarch  steamer,  whose  fittings  for  the  purpose  of  general  repairs 
were  detailed.  The  operations  of  grappling,  under-running,  buoying, 
and  picking  up,  were  minutely  described.  In  one  instance,  120  miles 
of  cable  were  picked  up,  repaired  on  land,  and  relaid.  The  paper 
concluded  by  pointing  out  that,  by  such  means,  cables  could  be 
regularly  repaired,  and  that  submarine  wires,  in  shallow  seas, 
became  a  much  less  precarious  property  than  they  were  at  first  sup- 
posed to  be. 

Four  evenings  were  entirely  devoted  to  the  discussion  of  the  two 
above  papers,  the  deductions  in  which,  it  was  argued,  could  not  be 
accepted  implicitly.  We  have  not  space  for  the  details,  save  this 
passage. 

The  statistics  of  the  submarine  cables  hitherto  essayed   showed. 


that  out  of  forty-three  attempted  to  be  laid,  six  only  had  failed 
during  the  process  of  laying,  four  subsequently,  and  one  of  the 
Hague  cables  was  at  present  under  repair,  leaving  thirty- two  in  per- 
fect working  order.  These  facts  completely  disposed  of  the  asser- 
tion  that  oO  per  cent,  had  either  failed  in  being  submerged,    or 
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immediately  afterwards.  Of  the  ten  total  failures,  three  were 
strictly  light  cables,  with  no  outer  wires,  being  the  only  unco- 
vered cables  tried  ;  and  the  two  failures  of  hea.xy  cables  after  sub- 
mersion, arose  from  their  being  too  light.  Several  cables  had,  it 
was  true,  been  broken  by  anchors,  in  consequence  of  the  absence  of 
sufficient  iron  protecting  wires ;  but  these  had  been  immediately 
repaired,  and  were  now  in  regular  work.  Of  the  six  failures  in 
submerging,  two  occurred  with  the  Mediterranean  cables,  in  the 
years  1855  and  1856,  when  256  miles  were  lost,  of  the  value  of  about 
70,000?.  ;  a  third  with  the  Newfoundknd  cable  ;  a  fourth  with  a 
light  cable  from  Portpatrick  to  Donaghadee ;  a  fifth  with  a  heavy 
cable  on  the  same  route  ;  and  lastly,  the  Atlantic  cable.  Of  these, 
the  Newfoundland  and  the  heavy  Portpatrick  and  Donagbadee 
cables  had  been  recovered. 

The  communications  lately  read,  and  so  fully  discussed,  on  the 
subject  of  Submarine  Telegraphy,  have  suggested  to  Mr.  A.  Varley  the 
inquir}',  whether  the  cables,  as  at  present  constructed,  did  fulfil,  in 
the  best  manner,  the  electrical  portion  of  the  problem.  It  was 
remarked,  that  there  appeared  to  be  some  uncertainty,  in  the  minds 
of  those  engaged  in  applying  electricity  telegraphically,  regarding 
the  laws  of  conduction  and  induction,  and  consequently  of  the 
nature  of  the  conductor  to  be  employed  in  long  submarine  circuits. 
The  conclusions  arrived  at  by  the  projectors  of  the  Atlantic  cable 
were  referred  to,  as  it  was  believed  that  some  errors  had  been  in- 
advertently introduced  into  their  calculations  ;  but  it  was  trusted 
that  these  criticisms  would  be  received  in  a  friendly  spirit,  as  the 
only  desire  was  to  arrive  at  the  truth. — Proc.  Instit.  Civil  Enyiiita-s. 


THE   ATLANTIC   TELEGRAPH. 

The  following  papers  have  been  read  to  the  British  Association 
by  Mr.  Wildman  AVTiitehouse,  the  eminent  electrician. 

Hie  Instruments  Employed  on  the  Opening  of  the  Atlantic  Line 
may  be  classed  under  the  following  heads  : — 

1.  Ths  batteries. 

2.  The  induction  coils. 

3.  The  manipulator,  or  transmittinsr  apparatus. 

4.  The  relays  and  instnunents  employed  to  receive  the  signals,  including  a  new 
reflecting  galvanometer,  by  Professor  Thomson. 

5.  and  last.  The  apparatus  for  recording  by  electro-chemical  decomposition. 
The  battery  employed  consists  of  platinized  graphite,  or  retort  coke,  and  anc 

of  large  surface,  excited  in  the  usual  way,  8  to  13  cells  being  used  as  may  be 
required. 

The  coils  are  used  in  pjdrs,  and  consist  of  large  hollow  iron  cores,  5  feet  in 
lensrth,  and  each  wound  with  the  following  lengtlis  of  copper  wire  :— 

1.  With  about  11,000  yards  of  Xo.  20  gauge  silk-covered  copper  wire,  for  a 
Fceondary  circuit,  insulated  with  wax  paper  between  the  layers,  and  hermetically 
enjlosed  in  gutta  percha.  And  over  this  a  primary  circuit  of  thick  wire.  No.  14. 
consisting  of  24  parallel  circuits  of  about  100  yards. 

3.  The  key,  or  transmitting  apparatus,  consists  mainly  of  a  large  commutator, 
or  current  reverscr,  kept  in  constant  motion  by  a  train  of  wheels,  and  giving 
regular  alternate  primary  currents  to  excite  the  coils ;  and,  by  mechanical  arrange- 
ment and  simultaneous  action,  the  shocks  from  the  secondary  circuit  are  sent  into 
the  line,  and  would  thus  produce  a  regrular  succession  of  marks  or  dots  at  the 
distant  station. 
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Two  ivory  studs,  for  hand  manipulation  and  control,  are  so  mechanically 
arranged  and  connected,  that  the  tender  may,  without  in  any  way  interfering  with 
the  generating  part  of  the  commutator,  convert  these  signals  into  dashes  or 
Teases  at  will,  by  the  mechanism  comiected  therewith  for  modifying  or  entirely 
diverting  or  short-circnitmg  the  secondary  currents. 

■k  The  relays,  &c. 

The  cuiTents  thus  generated  and  controlled  are  received  at  the 
distant  end  upon  a  galvanometer,  or  relay,  so  constructed  and  con- 
nected with  a  local  printing  battery  as  that  every  movement  shall 
record  itself,  by  means  of  a  steel  stile,  upon  a  slip  of  electro- 
chemical paper,  kept  in  constant  motion. 

The  first  siguals  and  messages  received  from  Newfoundland  were 
■worked  off  by  them,  and  received  by  us,  precisely  in  this  manner, 
although,  even  then,  several  days  having  elapsed  since  the  laying  of 
the  cable,  injury  from  exposure  had  begun  to  interfere  with  the 
currents. 

Professor  Thomson's  galvanometer  being  placed  in  cirbuit  for  the 
•visible  examination  of  the  currents  so  printed,  and  showing  their 
peculiarities  very  beautifully,  I  placed  near  the  observer's  hand  a 
finger-key  by  which  he  might  record  the  indications  of  this  instru- 
ment by  a  second  stile  on  the  identical  strip  of  paper  which  we 
■were  using,  several  of  which  slips,  containing  these  records,  made 
for  comparison,  I  now  lay  before  the  Section. 

Satisfied  with  the  accuracy  of  the  instrument,  and  with  the  faci- 
lity with  which  we  could  thus  convert  its  visible  signals  into  inde- 
lible records,  on  the  further  diminution  of  the  strength  of  cun-ents 
from  increasing  injury,  I  preferred  it  to  the  relay  ;  more  especially, 
because  with  feeble  signals  and  a  varying  zero,  produced  by  terres- 
trial currents,  it  was  capable  of  being  more  easily  and  more  accu- 
rately used  than  any  form  of  relay  possibly  could  be. 

The  eye  could  easily  distinguish  the  alteration  of  the  zero,  and 
could  as  easily  read  off  the  signals  with  a  constantly  varying  zero 
aa  -with  the  most  perfect  steady  one. 

"  0bservati07is  made  at  Kajham  on  the  Varying  Velocities  of  Suc- 
cessive Signals  in  the  Atlantic  Cable." — The  author  described  a  pecu- 
liar embarrassment  arising  from  the  different  rates  at  which,  under 
some  circumstances,  successive  signals  travelled  through  the  cable, 
some  overtaking  or  encroaching  upon  those  which  liad  preceded 
them.  This  was  traced  to  tiie  condition  of  the  cable  imTiiediately 
preceding  such  signal,  and  the  difficulty  was  met  and  effectually 
removed  by  the  adoption  of  a  system  of  antecedent  compensation. 

"A  few  Thoughts  on  the  Size  of  Conductors  for  Submarine  Cir- 
cuits."— Admitting  that,  for  overground  telegraphs,  the  size  of  the 
conductor  need  be  limited  only  by  considerations  of  convenience  or 
expense — and  could  not,  electrically  speaking,  be  too  large — the 
author  alluded  to  the  widely  different  conditions  which  obtained  in 
submarine  conductors,  where  the  loss  by  induction  alone  could  be 
shown,  under  some  circumstances,  to  consume  a  very  large  propor- 
tion of  the  whole  force  employed.  He  adduced  some  experiments 
in  which  the  use  of  additional  insulated  conductors  as  parallel  cir- 
cuits, though  of  course  lessening  the  resistance  to  continuous  cur- 
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rents,  yet  largely  augmented  the  retardation  observed  upon  every 
signal,  and  actually  diminished  their  force.  He  further  stated  his 
opinion,  that  "the  induction  to  which  submarine  conductors  are  neces- 
sarily subjected,  removes  this  question  from  the  sole  operation  of 
those  simple  laws  which  regulate  the  usages  of  other  conductors, 
and  introduces  a  new  element  into  the  calculation,  the  value  and 
force  of  which  I  do  not  anywhere  find  fully  recognised." 

^^  Effect  of  Temperature  upon  the  Insulating  Power  of  Gutta 
Percka." — A  series  of  carefully- noted  observations,  with  diagram, 
showing  that  the  same  length  of  cable  which  at  40°  Fahr.  gave  one 
and  a  half  degree  of  deflection  by  its  leakage,  at  74"  Fahr.  gave 
loss  to  the  amount  of  seventy  and  a  half  degrees  deflection  upon  the 
same  instniment.  This  loss  was  transient,  and  ceased  altogether  on 
the  fall  of  temperature  at  night,  to  return  again  with  its  rise  the 
following  day. 

' '  Can  a  suitable  Insulating  Material  he  found  possessing  a  Loicer 
Specific  Inductive  Cajmcity  than  Gutta  Percha  ?" — Attention  was 
called  to  this  as  a  means  of  diminishing  the  retardation  in  submarine 
lines,  and  a  reference  made  to  the  use  of  a  compound  or  adjunct,  of 
great  value,  recently  introduced  by  the  Gutta  Percha  Company. 

"  On  some  of  the  JDifiiculties  in  Testing  Submarine  Cables." — Among 
the  many  difficulties  experienced  in  the  use  of  long  submarine  lines 
of  telegraph,  the  process  of  testing  for  a  fault  constitutes  not  the 
least.  To  ascertain  the  actual  amount  of  loss  of  current  upon  any 
given  length  of  cable  as  compared  with  the  whole  battery  force  em- 
ployed, is  an  easy  process  ;  but  to  determine  by  any  examination 
made  at  one  end — first,  the  existence  of  a  fault  ;  secondly,  its  de- 
gree or  nature  ;  a,nd,  lastly,  its  position  or  distance  from  the  operator 
— may  be  at  timas  one  of  the  most  difficult  problems  in  electro- 
telegraphic  research.  The  length  of  the  line  under  examination  of 
course  must  materially  influence  the  question  ;  for  it  must  be  ob- 
vious that  anything  short  of  absolute  perfection  in  each  mile  length, 
or  at  each  joint  when  multipUed  by  2000  or  2500,  would  give  in  the 
aggregate  a  most  striking  and  almost  startling  amount  of  loss.  It 
is  this,  perhaps,  which  inti-oduces  one  of  the  most  embarrassing  fea- 
tures ;  for  you  are  searching  for  a  fault  the  evidences  of  which  are 
surrounded  and  masked  by  the  aggregate  efiiect  of  m\-riads  of  minute 
microscopic  and  unavoidable  imperfections  in  the  material  of  which 
the  insulating  medium  consists.  This  unavoidable  loss  necessarily 
enters  as  a  disturbing  element  into  all  the  results,  and  its  amount 
varies  with  the  temperature  to  which  the  cable  is  exposed. 

The  occurrence  of  a  slight  fault  at  a  considerable  distance  will 
hardly  make  an  appreciable  difference  in  the  amount  of  loss,  while 
the  same  amount  of  injury  close  at  hand  may  most  readily  be  mis- 
taken for  a  serious  fault  at  a  distance  ; — to  which,  indeed,  some  of 
the  evidences  bear  the  strongest  possible  resemblance.  It  admits  of 
demonstration  experimentally,  that  a  single  mile  of  cable  in  which  a 
*' variable"  fault  exists  capable  of  actual  graduation  by  water  resist- 
jMice,  can  be  made  to  assume  all  the  features  presented  by  a  serious 
&ult  at  any  required  distance  ;    the  features,  that  is,  as  recognised 
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in  the  more  usual  methods  of  testing  by  "  resistance."  I  would  not 
be  supposed  to  underrate  for  a  moment  the  real  value  of  this  mode 
of  search  and  examination  ;  but  there  are  conditions  wlien  I  believe 
that  the  indications  derived  from  it  may  lead  to  the  formation  of 
most  eiToneous  opmions, — opinions  which  might  wisely  be  guided 
and  corrected  by  an  appeal  to  another  standard. 

I  will  endeavour  to  make  this  difficulty  evident  by  reference  to  a 
diagram  in  its  simplest  form.  We  have  here  a  cable  of  100  miles  in 
length  ;  test  it,  and  you  find  its  insulation  as  perfect  as  may  be  : 
now,  connect  the  distant  end  to  earth ;  test  again,  and  we  have 
"  earth"  with  a  resistance  equal  to  100  miles — taking  the  mile,  if 
you  will,  as  unity.  Change  once  again,  by  disconnecting  the  fur- 
ther end  from  the  earth,  and  by  mserting  instead  at  every  mile  a 
very  minute  fault — say  a  wetted  thread  or  very  line  resisting  wire  of 
less  than  one-hundredth  the  conducting  power  of  the  cable — any- 
thing, in  fact,  so  that  the  aggregate  of  their  resistances  or  conduc- 
tivity, together  with  the  cable  itself,  shall  equal  the  resistance  in 
the  previous  experiment, — you  again  have  "  earth"  with  a  resistance 
equivalent  to  100  miles.  It  will  be  found  impossible,  by  the  use  of 
the  mere  resistance  tests,  to  distinguish  between  these  two  conditions 
of  experiment.  It  is  under  such  circumstances  that  appeal  maj- 
•with  advantage  be  made  to  another  mode  of  testing,  less  frequently 
used,  and  of  course  known  and  introduced  only  since  the  discovery 
of  gutta  percha  :  I  mean  the  mode  of  ascertaining  the  state  of  insu- 
lation by  examining  the  capabilities  of  the  cable  to  retain  and  give 
back  a  charge  communicating  to  it— viewing  it,  in  fact,  in  its 
special  inductive  function.  It  will  be  found  that  the  many  minute 
points  of  defect  spread  over  the  line  diminish  the  Leyden-jar  eifect 
materially,  by  affording  so  many  points  of  escape  for  the  current  ; 
the  defect  at  the  distant  end,  on  the  other  hand,  allows  the  whole 
length  of  100  miles  to  be  charged  up  to  a  certain  degi-ee,  and  on 
disconnecting  the  home  end  from  the  battery,  and  instantly  passing 
the  discharge  from  it  through  any  suitable  instrument  to  earth,  you 
receive  and  may  measure  the  amount  thus  drawn  from  one-half  the 
length  of  the  cable,  the  remainder  having  discharged  itself  through 
the  fault  at  the  other  end.  On  the  occurrence  of  the  accident  to  the 
Atlantic  cable  last  year,  when  nearly  400  miles  were  lost,  I  con- 
firmed my  resistance  tests  by  an  appeal  to  this  mode  of  examina- 
tion before  I  ventured  to  state  my  opinion  that  the  end  was 
eitlier  lost  or  its  insulation  entirely  destroyed  at  that  distance. 

The  unfortunate  casualty  to  our  cable  of  the  present  year  (1858) 
•was  examined  by  me  in  this  manner,  though  necessarily  very  hastily. 
Sufficient  evidence,  however,  presented  itself  to  satisfy  me  of  the 
existence  of  loss  upon  the  cable  close  at  home,  at  the  very  time  that 
resistance  experiments  had  determined  its  site  at  600  miles'  distance. 
The  matter  was  put  to  the  test  practically  by  raising  the  end  of  the 
cable  in  the  harbour  ;  and  upon  little  more  than  half  a  mile  of  it 
there  was  found  to  be  more  loss  than  I  allowed  to  pass  if  detected 
by  the  use  of  equal  battery  power  in  a  hundred  miles  at  the  Gutta 
Percha  Works  during  the  process  of  its  manufacture.     On  that  occa- 
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i^ion  I  expressed  the  opinion  that  the  fault  was  but  partially  re- 
moved, and  that  "  there  was  still  more  to  come  out."  I  have  seen 
no  reason  to  alter  that  opinion. 


LAYING  THE  ATLANTIC  TELEGRAPH  CABLE. 

Ix  the  Year-Booh  of  Facts,  1S5S,  we  recorded  the  attempt  to  lay 
tiie  Atlantic  Cable,  which  temiiuated  by  its  breaking,  when  380 
statute  miles  of  its  length  had  been  submerged,  on  August  11, 
1857,  and  this  portion  of  the  cable  went  to  the  bottom  of  tlie  ocean. 
{Sfepar/e  172.) 

The  second  attempt  was  made  in  June  last,  when  the  ships  en- 
countered a  succession  of  south-westerly  gales  ;  and  in  a  storm  on 
the  20th  and  21st  of  June,  the  Agamemnon  rolled  so  heavily  and 
dangerously  as  in  Tier  then  trim  to  lead  to  serious  fears  that  tbe 
masts  would  go  overboard,  or  that  she  would  capsize  completely, 
and  founder. 

"lu  these  heavy  lurches,  the  coals,  which  were  stowed  in  the 
main  and  lower  decks,  broke  away,  and  seriously  injm-ed  several  of 
the  crew. 

"  The  electric  instruments  were  all  injured.  Tlie  main  coal  in  the 
bottom  of  the  hold  shifted.  Tlie  deck  boats  got  adrift.  The  iron 
screw  guard  was  wrenched  in  two,  and  the  waste  steam-pipe  between 
the  boilers  broken,  all  by  the  heavy  rolling. 

"  Twice,  after  every  efiort  had  been  made  to  ease  the  ship,  which, 
was  much  hampered  by  the  upper  deck  coil  of  236  tons  forward,  it 
was  found  necessarj-  to  run  before  the  wind,  so  that  it  was  only  on 
the  25tii  of  June  that  the  rendezvous  was  made,  and  the  other 
vessels  of  the  sqxiadron  sighted. 

•'The  first  splice  was  made  on  the  26th,  and  was  broken  an  hour 
afterwards  on  board  the  Niagara,  after  three  miles  had  been  payed 
out  from  each  vesstl.  The  second  splice  was  also  made  on  the  26th, 
and  broke  at  4  a.m.  on  the  morning  of  Thursday,  the  27th,  parting 
apparently  at  the  bottom  of  the  sea,  after  some  miles  had  been  made 
from  each  ship. 

"  The  third  and  last  splice  parted  at  10.30  P.M.  on  the  night  of 
the  29th,  about  six  fathoms  below  the  stem  of  the  Agamemnon, 
:ifter  146  miles  had  been  payed  out  of  that  vessel.  The  Agamemnon 
■hen  returned  to  Queensto\vn." 

The  squadron  again  left  Queenstown  on  July  17,  the  amount  of 
:able  in  the  two  ships  behig  reduced  by  nearly  400  miles.  The 
■endezvous  was  not  reached  by  the  several  vessels  until  July  29, 
,vhen  the  two  principal  vessels  were  made  fast  by  a  hawser,  and  ther 
Niagara  s  end  of  the  cable  conveyed  on  board  the  Agamemnon  ;  the 
iplice  was  effectually  made,  and  the  apparatus  was  dropped  into  the 
ica,  when  the  Niagara  a.nd  Agamemnon  started  for  their  opposite 
destinations.  We  have  not  space  for  the  very  interesting  details  of 
:  he  operation,  which  have  been  printed  in  every  newspaper  in  the 
(•mpire.  After  a  succession  of  hair-breadth  escapes  from  the 
!,fambols  of  an  immense  whale,  much  stormy  weather,  and  collision 
'vith  two  American  vessels,  the  Agamemnon  and  Valorous  reached^ 
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Yalentia  on  Augusts  ;  and  soon  after,  asignnl  was  received  from  the 
Niagara,  that  they  were  preparing  to  land,  having  payed  out  1030 
nautical  miles  of  cable,  while  the  Agamemnon  had  accomplished  her 
portion  of  the  distance  with  an  expenditure  of  1020  miles,  making 
the  total  length  of  the  wire  submerged  2050  geographical  miles.  The 
end  was  landed  at  Kingstown,  Valentia,  by  Mr.  Bright  and  Mr. 
Canning,  the  chief  and  second  engineers,  and  a  royal  salute 
announced  that  the  communication  between  the  Old  and  the  New 
World  had  been  completed — by  a  curious  coincidence,  on  the  same 
day,  August  5,  that  the  Lord  Lieutenant  of  Ireland,  in  the  previous 
year,  assisted  to  draw  it  on  shore  prior  to  the  departure.  The  end 
was  immediately  taken  into  the  electrical  room  by  Jlr.  Whitehouse, 
and  attached  to  a  galvanometer,  and  the  first  message  was  received 
through  the  entire  length. 

The  first  telegraphic  despatch  was  from  her  Majesty  the  Queen  to 
his  Excellency  the  President  of  the  United  States,  to  which  his 
Excellency  replied.  The  President's  message,  with  address,  num- 
bered 143  words  as  transmitted,  and  occupied  two  hours  in  its 
passage  through  the  cable,  including  several  "repeats"  and  cor- 
rections.    We  reprint  these  interesting  records  : — 

"  Feom  heb  Majesty  the  Queeit  of  Gekat  Bhitain  to  his  Exceliekcy 
THE   President  of  the  United  States. 

"The  Queen  desires  to  congratulate  the  President  upon  the  successful  comple- 
tion of  this  great  international  work,  in  v/hieh  the  Queen  has  taken  the  greatest 
interest.  The  Queen  is  convinced  that  the  President  will  join  with  her  in  fer- 
vently hoping  that  the  electric  cable,  which  now  already  connects  Great  Britain 
with  the  United  States,  will  prove  an  additional  link  between  the  two  nations, 
whoso  friendship  is  founded  upon  their  common  interest  and  reciprocal  esteem. 
The  Queen  has  much  pleasure  in  thus  directly  communicating  with  the  President, 
and  in  renewing  to  him  her  best  wishes  for  the  prosperity  of  the  United  States." 

The  following  is  the  President's  reply  to  the  foregoing : — 

"  The  Pkesideni  of  ihk  United  States  to  hee  Majesty  Vicioeia,  Queen 

OE   GeEAT  BlUIAIN. 

"  Washin^on  City. 
"  The  President  cordially  reciprocates  the  congratulations  of  her  Majesty  the 
Queen  on  the  suec-css  of  the  great  international  enterprise  accomplished  by  the 
skill,  science,  and  indomitable  energy  of  the  two  counti-ies.  It  is  a  triumph  more 
glorious,  because  far  more  useful  to  mankind,  than  was  ever  won  by  a  conqueror 
on  the  field  of  battle.  May  the  Atlantic  Telegraph,  imder  the  blessing  of  Heaven, 
prove  to  be  a  bond  of  perpetual  peace  and  friendship  between  the  kindred  na- 
tions, and  an  instrument  destined  by  Divine  Providence  to  diftase  religion,  civi- 
lization, liberty,  and  law  throughout  the  world.  In  this  view  will  not  all  the 
nations  of  Christendom  spontaneously  unite  in  the  declaration  that  it  shall  be  for 
ever  neutral,  and  that  its  communications  shall  be  held  sacred  in  passuig  to  the 
place  of  their  destination  even  in  the  midst  of  hostilities. 

"Jajies  Buchanan." 

The  landing  of  the  Niagam's  end  of  the  cable  in  Trinity  Bay, 
Newfoundland,  is  thus  noted  : — 

"  Thursday,  August  5th,  2  A.M. — Ships  anchored  at  the  head  of 
Bull's-arm  Bay,  having  payed  out  since  the  cable  was  spliced  on  the 
29th  of  July,  1016  miles  600  fathoms,  in  a  distance  of  882  miles, 
equal  to  a  loss  of  about  15  per  cent.  The  Agamemnon  signalled  she 
had  payed  out  1010  miles  of  cable.     At  5  o'clock  a.m.  the  cable 
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was  safely  landed.  By  6  o'clock  the  cable  was  in  the  telegraph  sta- 
tion, and  was  no  sooner  connected  with  the  instruments  than  a  cur- 
rent of  electricity  was  received  from  the  Affaruemnons  end.  An 
impressive  scene  ensued.  On  every  face  the  most  intense  relief  and 
delight  were  depicted,  and  all  felt  it  was  now  their  duty  to  offer  up 
their  tribute  of  prayer  and  praise  to  that  Supreme  Power  who  had 
hitherto  guided  and  blessed  their  efforts.  All  being  assembled  in 
front  of  the  station,  Captain  Hudson  delivered  a  short  address,  im- 
pressing on  his  hearers  that  the  glory  belonged  not  unto  them,  but 
unto  Him  who  rules  the  raging  of  the  sea,  and  holds  the  waters  in 
the  hollow  of  his  hand.  Praj^ers  and  psalms  of  thanksgiving 
were  then  read,  after  which  all  retumerl  to  the  beach.  Three  such 
cheers  now  burst  forth  as  none  but  English  and  American  sailors 
can  give  ;  the  hilis  and  woods  around  echoed  again  ivnd  again,  the 
crews  of  the  ships  joining  in.  The  Gorgon  fii-ed  a  royal  salute  of 
twenty- one  guns,  with  American  and  English  ensigns  at  her  mast- 
ieads." 

Professor  Owen,  in  his  eloquent  Address  to  the  British  Association, 
-hus  characterizes  this  commemoration.  After  referring  to  the  dis- 
coveries in  Electro-magnetism,  the  lecturer  continued — Eemote  as 
such  profound  conceptions  and  subtle  trains  of  thought  seem  to  be 
JTom  the  needs  of  every -day  life,  the  most  astounding  of  the  practical 
••lugmentations  of  man's  power  has  sprung  out  of  them.  Nothing 
:night  seem  less  promising  of  profit  than  Oersted's  painfully  pursued 
experiments,  with  his  little  magnets,  voltaic  pile,  and  bits  of  copper 
wire.  Yet  out  of  these  has  sprung  the  electric  telegraph  !  Oersted 
Idmself  saw  such  an  application  of  his  convertibility  of  electricity 
into  magnetism,  and  made  arrangements  for  testing  that  application 
to  the  instantaneous  communication  of  signs  through  distances  of  a 
few  miles.  The  resources  of  inventive  genius  have  made  it  practi- 
cable for  all  distances  ;  as  we  have  lately  seen  in  the  submergence 
and  working  of  the  electro-magnetic  cord  connecting  the  Old  and 
the  New  World.  On  the  5th  of  August,  1S5S,  the  laying  down  of 
i.pwards  of  2000  nautical  mOes  of  the  telegraphic  coi-d,  connecting 
Newfoundland  and  Ireland,  was  successfully  completed  ;  and  on  that 
cay,  a  message  of  thirty-one  words  was  transmitted  in  thirty-five 
ninutes,  along  the  sinuosities  of  the  submerged  hills  and  valleys 
firming  the  bed  of  the  great  Atlantic.  This  first  message  expressed 
—  "  Glory  to  God  in  the  highest :  on  earth  Peace,  Goodwill  towards 
? len."  Never  since  the  foundations  of  the  world  were  laid  could  it 
I e  more  truly  said,  "The  depths  of  the  sea  praise  Him."  More 
r  jmains  to  be  done  before  the  far-stretching  engine  can  be  got  into 
fill  working  order  ;  but  the  capital  fact — viz.,  the  practicability  of 
bringing  America  into  electrical  communication  with  Europe — has 
b  jen  demonstrated  ;  consequently,  a  like  power  of  instantaneous 
interchange  of  thought  between  the  civiUzed  inhabitants  of  every 
pu-t  of  the  globe  becomes  only  a  question  of  time.  The  powers  and 
D  jnefits  thence  to  ensue  for  the  human  race  can  be  but  dimly  and 
ii  adequately  foreseen. 

The  event  was  celebrated  with  great  festivity  at  New  York,  and 
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by  a  civic  banquet  at  Dublin  ;  Mr.  Charles  Bi'ight,  the  engineer-in- 
chief,  received  the  honour  of  knighthood. 

We  regret  to  add  that,  towards  the  close  of  August,  tlie  condition 
of  the  wire  became  daily  more  faulty,  until  the  31st,  when  a  Govern- 
ment message  was  despatched  through  the  cable  for  the  North  Ame- 
rican colonies,  and  on  the  morning  of  the  ]st  of  September  a  second 
Government  message  was  safely  transmitted  ;  but  after  it  had  been 
duly  acknowledged,  the  insulation  of  the  wire  became  suddenly 
worse,  and  it  was  found  impossible  to  make  them  understand  at 
Newfoundland  ;  and  after  1  o'clock  on  the  morning  of  the  4th  of 
September,  no  intelligible  signal  was  received. 

The  Board  of  the  Company  then  consulted  Mr.  Varley,  the  elec- 
trician, who  reported  on  the  state  of  the  Atlantic  cable  as  follows  : — 
I  arrived  at  Valentia  on  the  evenin'»  of  the  5th  September,  when  I  found  that 
no  words  had  for  manr  days  been  received  tlirougrh  the  cable  from  Newfoundland. 
On  the  6th,  7tb,  8th,  9th,  and  10th,  I  tested  the  cable  at  intervals  in  four 
different  ways  to  ascertain  its  condition.    The  following  are  the  results  :— 

1.  There  is  a  fault  of  {rreat  magnitude  at  a  distance  of  between  245  and  300 
statute  miles  from  Valentia,  but  the  locality  cannot  be  more  accurately  ascer- 
tained initil  a  portion  of  the  cable,  20  or  30  miles  in  length,  has  been  tested 
against  my  standard  of  resistance,  and  until  the  log  has  been  consulted  to  ascer- 
tain the  amount  of  slack  payed  out.  I  would  suggest  that  the  piece  of  cable  at 
Greenwich  be  carefully  measured  and  tested  against  my  standard,  in  order  to 
obtain  the  most  correct  estimate  of  the  distance  of  the  fault.  Assuming,  however, 
that  it  is  270  miles,  and  allowing  22  per  cent,  for  slack,  it  is  possible  that  the  chief 
detect  is  in  shallow  water, — 410  fathoms. 

2.  The  copper  wire  at  the  faulty  place  above  alluded  to  does  not  touch  the  iron 
covering  of  the  cable,  as  is  proved  by  its  forming  a  voltaic  clement,  which 
gives  rise  to  a  contmuous  positive  current  from  the  copper  wire  varying  very  little 
in  tension. 

3.  The  insulation  oftho  wire  between  Valentia  and  the  fault  is  perfect,  or  at  least 
contains  no  defect  of  sufficient  importance  to  be  perceptible,  or  to  materially 
influence  the  working  were  the  cable  otherwise  perfect. 

4.  The  copper  wire  is  continuous,  and  consequently  the  cable  has  not  parted. 
Faint  signals,  or  reversals,  are  still  received  from  Newfoundland,  but  the  power 
used  will  shortly  eat  away  the  exposed  copper  wire  in  the  faulty  place  by  electro- 
lytic decomposition. 

The  actual  resistance  of  the  fault  appears  to  be  at  least  equal  to  ten  miles  oftho 
cable,  but  is  most  probably  greater. 

Taking  it  at  its  lowest  resistance,  viz.  10  miles,  and  assuming  that  Newfoundland 
is  only  using  ISO  cells  of  DanieU's  battery,  the  strongest  current  received  thence 
durinar  my  stay  was  only  l-24th  part  of  the  force  that  it  shotdd  be  were  there  but 
this  one  fault.  "When  it  is,  however,  borne  in  mind  that  on  the  other  side  they 
are  probably  using  more  power,  and  also  that  the  defect  first  alluded  to  probably 
offers  more  resistance  than  that  assumed,  viz.,  10  miles,  it  is  evident  that  there 
is  another  and  more  distant  fault,  the  approximate  locality  of  which  I  could  not 
pretend  to  estimate  at  this  end  without  being  able  to  speak  to  Newfoundland. 

From  authentic  data  shown  to  me  at  Valentia,  I  am  of  opinion  that  there  was 
a  fault  on  board  the  Agamemnon  before  the  cable  was  submerged,  at  a  distance  of 
about  560  miles  from  one  end  and  640  from  the  other. 

I  am  also  informed  that  the  currents  through  the  cable,  even  immediately  after 
it  was  submerged,  were  so  weak  that  relays  were  useless,  and  that  not  one  perfect 
message  was  recorded  by  them,  everything  that  was  received  being  read  from  the 
deflections  of  a  galvanometer. 

By  comparing  the  above  data  with  those  of  the  new  cable  now  making  by  Messrs. 
Glass  and  Elliot  for  the  Electric  and  International  Telegraph  Company,  the 
amount  of  current  which  entered  the  1000  miles  of  cable  when  disconnected  at  one 
end  should  not  have  exceeded  2  or  2'5  parts,  instead  of  75  and  8'5  parts. 

The  inference  by  rough  calculation,  therefore,  is  that  there  was  a  fault  offering 
a  resistance  equal  to  1000  or  1200  miles  of  cable  situated  at  a  distance  about  560 
miles  from  one  end  of  the  1200-milc  coil  on  board  the  Agamemnon. 
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This,  however,  cannot  be  the  fault  first  alhided  to,  situate  at  aboat  270  miles 
from  Valentia,  but  may  have  been  the  one  which  caused  such  alarm  when  the 
ships  were  500  miles  from  I.-elaiid,  and  when  the  signals  ceased  altogether  and 
never  certainly  recovered. 

It  is  not  at  all  improbable  that  the  powerful  currents  from  the  large  induction 
coils  have  impaired  the  insulation,  and  that  had  more  moderate  power  been  used, 
the  cable  would  still  have  been  capable  of  transmittuig  messages. 

To  satisfy  myself  on  this  point,  I  attached  to  the  cable  a  piece  of  gutta  percha- 
tovered  wire,  having  first  made  a  slight  incision  in  the  gutta  percha  to  let  the 
water  reach  the  wire ;  the  wire  was  then  bent  so  as  to  close  up  the  defect.  The 
defective  wire  was  then  placed  in  a  jug  of  sea-water,  and  the  latter  connected  ^vith 
the  "  earth."  After  a  few  signals  had  been  sent  from  the  induction  eoUs  into  the 
cable,  and,  eon.sequently,  into  the  test  wire,  the  electricity  burnt  through  the 
incision,  rapidly  burning  a  hole  nearly  one-tenth  of  an  inch  in  diameter. 

When  the  full  force  of  the  coils  was  brought  to  bear  on  the  test  wire  by  removing 
them  fi"om  the  cable  and  allowing  the  electricity  only  one  channel — viz.,  that  of 
the  test  wire— the  discharges,  as  might  be  expected,  burnt  a  hole  in  the  gutta 
l«rcha  under  the  water,  half  an  inch  in  length,  and  the  burnt  gutta  percha  came 
lloating  up  to  the  surface. 

The  foregoing  experiments  prove  that  when  there  are  imperfections  in  the 
insulating  covering  there  is  very  great  danger  arising  from  using  such  intense 
currents. 

Mr.  Henley,  the  well-known  electrical  engineer,  next  thus  reported 
to  the  Company  the  result  of  his  investigations  into  the  cause  and 
seat  of  the  fault  in  the  cable : 

That  the  cable  is  not  severed  v.e  have  abundant  proof;  but  that  any  one  can, 
by  the  most  deUeate  tests,  discover  whether  the  conducting  wire  is  so  or  not  in  a 
cible  of  this  length,  1  utterly  deny.  Should  such  be  the  case,  it  docs  not  follow 
t'aat  the  Une  must  be  rendered  useless. 

If  by  any  means  the  conducting  viire  separates,  and  the  gutta  percha  remains 
s  )und,  all  communication  ceases,  from  the  absence  of  moisture  to  complete  the 
c  rcuit.  By  our  testing,  one  fact  is  unquestionably  estabhshed,  and  that  is,  the 
f:  ult  is  notljeyond  300  miles.  I  speak  of  the  great  fault.  Others  may  exist  be- 
tween that  and  Xewfoundland ;  but  if  it  be  a  fact  (as  I  have  heard)  that  on  testing 
a:,  the  latter  place  very  Uttle  earth  is  shown,  the  probability  is  that  the  other  part 
o:'  the  cable  is  good. 

In  my  opinion,  the  fault  or  faults  existed  in  the  cable  before  it  was  submerged, 
and  that  they  would  have  been  detected  and  made  good,  had  the  precaution  been 
observed  oi  having  the  whole  cable  tested  in  water  during  its  manufacture.  Its 
not  showing  so  b^  when  first  laid  is  easy  to  be  accounted  for,  as  it  takes  some 
tijae  for  the  water  to  soak  through  the  coating  of  pitch  and  tar. 

Had  your  cable  been  injured  afl«r  submersion  by  resting  on  the  sharp  edge  of 
a  rock,"the  umer  v.ire  and  the  outer  metallic  coveruig  must  have  come  in  contact, 
ai.d  that  this  is  not  the  ease  we  have  absolute  proot;  both  from  the  fact  of  a  bat- 
tery current  being  generated  by  the  iron  sheathing  and  the  exjxwed  copper,  and 
fr  )m  signals  bemg  received  from  Newfoundland ;  for  did  the  iron  touch  the  copper 
C(  nductor  in  the  smallest  point,  not  the  slightest  signal  could  be  observed.  Sig- 
n;  Is  were,  from  the  first,  much  weaker  than  they  ought  to  have  been  from  a  tolerably 
insulated  Une  of  length,  and  were  scarcely  sufficient  to  work  a  very  delicate  relay 
(v  hich  can  be  used  with  a  current  so  feeble  that  it  could  onlv  justbe  detected  on 
the  tongue).  The  currents  now  received  are  not  more  than  a  tenth  of  that 
p<.  wer. 

Mr.  Henley  then  says  that  "earth  currents,"*  or  natural  currents 
of  electricity,  must  always  distiu-b  submarine  and  subterranean 
lilies  (like  the  atmospheric  currents,  as  they  are  termed  in  overground 

1w  j-es). 
w}i 
fol 
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3Ir.  W.  H.  Barlow  claims  to  have  discovered  these  terrestrial  electric  currents 
w}  ile  engaged  in  erecting  the  telegraph  on  the  Midland  Railway  in  1846-7.  The 
fo  lowing  facts  were  then  established :— That  the  currents  possessed  a  diurnal 
ira-iation,  their  direction  being  generally  from  S.W.  to  N.E.  at  one  period  of  the 
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On  a  line  of  such  enormous  length  as  the  Atlantic  cable,  electric 
disturbance  is  sure  to  take  place  on  some  part  of  it  at  all  times  ;  and 
if  a  current  is  set  in  motion  in  any  part,  the  effect  is  communicated 
throughout  the  whole. 

In  another  part  of  his  Report,  Mr.  Henley  expresses  an  opinion 
that  "  four  words  per  minute  will  be  the  maximum  rate  of  transmis- 
sion through  any  Atlantic  cable  with  tlie  present  dot  and  dash  system. 
If  other  plans  can  be  worked,  by  which  a  letter  would  be  indicated 
by  one  or  two  signals,  the  rate  would  be  increased  in  proportion," 
which  would  be  most  desirable. 

Slean  while,  the  Telegraph  is  in  the  charge  of  Mr.  Henley,  who 
has  constructed  two  gigantic  electrical  machines,  to  try  and  send 
signals,  as  it  were,  by  main  force.  They  are  the  largest  yet  made  : 
the  two  permanent  magnets  from  which  the  electric  induction  is  ob- 
tained are  each  composed  of  thirty  horse-shoe  magnets,  two  feet  and 
a-half  long,  and  from  four  to  five  inches  broad  ;  the  induction  coils 
attached  to  these,  each  contain  six  miles  of  wire  ;  and  a  shock  from  it, 
if  passed  through  the  human  body,  would  be  sufHcient  to  de.stroy  life. 

No  attempts  can  be  made,  with  any  prospect  of  success,  to  lift  the 
cable  until  the  return  of  calm  weather  at  the  end  of  April  or  May, 
and,  even  under  the  best  circumstances,  the  expectations  with  regard 
to  the  operation  are  not  ftivourable.  Meanwhile,  it  has  been  defini- 
tively ascertained  that  the  existing  damage  was  not  at  the  shore  end. 
The  laying  of  the  new  end  was  completed  to  a  distance  twelve 
miles  out  from  Valentia,  and  the  portion  taken  up  was  found  to  be 
in  a  perfect  condition  for  all  electrical  purposes.  Experiments  since 
undertaken  by  a  person  previously  unconnected  with  the  enterprise 
strongly  support  the  original  inference,  that  the  main  fault  is  about 
270  miles  from  the  Irish  coast,  at  a  depth  probably  of  900  fathoms. 
There  is  also  a  fault  on  the  other  side,  which  is  tliought  to  be  about 
300  miles  from  Newfoundland. 

(lay,  and  from  N.E.  to  S.AV.  the  rest  of  the  twenty-four  hours ;  that  these  elec- 
trical storms  were  frequent,  and  were  always  accompanied  by  similar  disturbances 
of  the  magnetic  needle.  During  the  submergence  of  the  Atlantic  Telegraph  wire, 
these  facts  have  been  confirmed  and  further  elucidated.  When  the  first  unsuc- 
cessful attempt  was  made,  the  wire  parted  at  about  350  miles  from  the  Irish  coast. 
This  submerged  portion  remained  attached  to  the  shore  end  for  a  considerable 
period ;  the  phenomena  of  earth  currents  were  then  also  observed.  Their  effect 
■was  to  deflect  rapidly  the  needle  of  the  galvanometer,  just  as  if  signals  were  being 
sent.  The  periods  of  greatest  vibration  were  at  ten  in  the  morning  and  at  ten  at 
night,  and  they  were  always  least  felt  one  hour  later.  When  the  Atlantic  wire  wxs 
first  laid,  and  the  signals'  passed  from  point  to  point,  the  earth  currents  were 
scarcely  perceptible ;  but  as  the  insulation  became  gradually  more  imperfect,  the 
earth  currents  overpowered  the  electric  currents,  rendering  the  signs  almost 
unintelligible.  As  long,  therefore,  as  there  is  any  defect  in  the  line,  these  mag- 
netic storms  will  always  interfere  with  the  action  of  the  electric  signals.  Such  arc 
the  facts  connected  with  this  singular  phenomenon. 
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Professob  Owex,  in  his  Address  to  the  British  Association,  in 
characterizing  the  progress  of  Chemical  Science,  observed  that  the 
present  tendency  of  the  higher  generalizations  of  chemistry  seems  to 
be  towards  a  reduction  of  the  number  of  those  bodies  which  are 
called  "  elementary ;"  it  begins  to  be  almost  more  than  suspected 
that  certain  groups  of  so-called  chemical  elements  are  but  modified 
forms  of  one  another.  Already  natural  processes  can  be  more 
economically  replaced  by  artificial  ones  in  the  formation  of  a  few 
organic  compounds,  the  "valerianic  acid,"  for  example.  It  is  im- 
possible to  foresee  to  what  extent  chemistry  may  not  ultimately,  in 
ihe  production  of  tilings  needful,  supersede  the  present  vital  agencies 
of  nature  "by  laying  under  contribution  the  accumulated  forces  of 
])ast  ages,  which  would  thus  enable  us  to  obtain  in  a  small  manufac- 
tory, and  in  a  few  days,  effects  which  can  be  realized  from  present 
natural  agencies  only  when  they  are  exerted  upon  vast  areas  of  land, 
t'.nd  through  considerable  periods  of  time." 

Sir  John  Herschel,  in  taking  the  chair  in  the  Chemical  Section  of 
the  Association,  made  the  following  remarks  upon  this  important 
tubject  : — 

"  Perhaps  I  may  be  tolerated  if  I  put  in  a  word  of  reclamation 
Egainst  the  system  of  notation  into  which  chemists,  who  for  the  most 
fart  are  not  algebraists,  have  fallen,  in  expressing  their  atomic  for- 
laulae.  These  formulae  have  been  gradually  taking  on  a  character 
riore  and  more  repulsive  to  the  algebraical  eye.  There  is  a  prin- 
ciple which  I  think  ought  to  be  lK>me  in  mind  in  framing  the  con- 
ventional notations  as  well  as  nomenclatures  of  every  science,  at 
every  new  step  in  its  progress — viz.,  that  as  sciences  do  not  stand 
alone,  but  exist  in  mutual  relations  to  each  other — as  it  is  for  their 
common  interest  that  there  should  exist  among  them  a  system  of 
fi-ee  communication  on  their  frontier  points — the  language  they  use 
aud  the  signs  they  employ  should  be  framed  in  such  a  way  as  at 
Itast  not  to  contnCdict  each  other.  As  the  atomic  formulse  used  by 
the  chemist  are  not  merely  symbolic  of  the  mode  in  which  atoms  are 
grouped,  but  are  intended  also  to  express  numerical  relations,  indica- 
tive of  the  aggregate  weights  of  the  several  atoms  in  each  group  and 
the  several  groups  in  each  compound,  it  is  disti-essLng  to  the  alge- 
b  -aist  to  find  that  he  cannot  interpret  a  chemical  formula  (I  mean  in 
its  numerical  application)  according  to  the  received  rules  of  arith- 
rretical  computation.  In  a  paper  which  I  published  a  long  time 
a;o,  on  the  Hyposulphites,  I  was  particularly  carefiil  to  use  a  mode 
o:'  notation  which,  while  perfectly  clear  in  its  chemical  sense,  and 
filly  expressing  the  relations  of  the  groupings  I  allude  to,  accom- 
modated itself  at  the  same  time  perfecth^  well  to  numerical  computa- 
ti  )n,  no  symbol  being  in  any  case  juxtaposed,  or  in  any  way  inter- 

mbined  with  one  another,  so  as  to  violate  the  strict  algebraical 
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meaning  of  the  formula.  This  system  seemed  for  a  while  likely  to 
be  generally  adopted ;  but  it  has  been  more  and  more  departed 
from,  and  I  think  with  a  manifest  corresponding  departure  from 
intelligibility. 

'•'  The  time  is  perhaps  not  so  very  far  distant  when,  from  a  know- 
ledge of  the  family  to  which  a  chemical  element  belongs,  and  its 
order  in  that  family,  we  may  be  able  to  predict  with  confidence  the 
system  of  groups  into  which  it  is  capable  of  entering,  and  the  part  it 
will  play  in  the  combination.  A  great  step  in  this  direction  seems 
to  me  to  have  been  lately  made  by  Professor  Cooke,  of  the  Havard 
University,  of  the  United  States,  (in  a  memoir  which  forms  part  of 
the  5th  volume  of  the  Memoirs  of  the  American  Academy  of  Arts 
and  Sciences,)  to  extend  and  carry  out  the  classification  of  chemical 
elements  into  families  of  the  kind  I  allude  to,  in  a  system  of  group- 
ing, in  which  the  first  idea,  or  rather  the  first  germ  of  the  idea,  may 
be  traced  to  a  remark  made  by  M.  Dumas,  in  one  of  his  Reports  to 
this  Association,  and  which  is  founded  on  tlie  principle  of  arranging 
them  in  a  series,  in  each  of  which  the  atomic  weight  of  the  elements 
it  comprises  is  found  among  the  terms  of  an  arithmetical  progres- 
sion, the  common  difference  of  which  in  the  several  series  is  3,  i,  5, 
6,  8,  and  9  times  the  atomic  weight  of  hydrogen  respectively.  So 
arranged,  they  form  six  groups,  which  are  fairly  entitled  to  be  con- 
sidered natural  families,  each  group  having  common  properties  in  the 
hif'hest  degree  characteristic ;  and  what  is  more  remarkable,  the 
initial  member  in  each  group  possessing  in  every  case  the  charac- 
teristic property  of  the  group  in  its  most  eminent  degree,  while  the 
others  exhibit  that  property  in  a  less  and  less  degree,  according  to 
their  rank  in  the  progression,  or  according  to  the  increased  numerical 
value  of  the  atomic  equivalent. 

' '  Generally  speaking,  I  am  a  little  slow  to  give  full  credence  to 
.numerical  generalizations  of  this  sort,  because  we  are  apt  to  find  their 
autiiors  either  taking  some:  liberties  with  the  numbers  themselves,  or 
demanding  a  wider  mai-gin  of  eri-or  in  the  application  of  their  prin- 
ciples, than  the  precision  of  the  experimental  data  renders  it  possible 
to  accord,  so  that  the  result  is  more  or  less  wanting  in  that  close 
appliance  to  nature  which  makes  all  the  difference  between  a  loose 
analogy  and  a  physical  law ;  but  in  this  instance  it  certainly  does 
appear  that  the  groups  so  arising  not  only  do  correspond  remarkably- 
well  in  their  theoretical  nmubers  with  those  which  the  best  authori- 
ties assign  to  their  elements,  but  that  it  really  would  be  difficult  to 
distinguish  the  elements  themselves  into  more  distinctly  character- 
istic classes  by  a  consideration  of  their  qualities  alone,  without  -e- 
ference  to  their  atomic  numbers.  When  we  find,  for  instance,  that 
the  principle  affords  us  such  family  groups  as  oxygen,  fluorine,  chlo- 
rine, bromine,  and  iodine,  self-arranged  in  that  very  order ;  or  again, 
nitrogen,  phosphorus,  arsenic,  antimony,  or  bismuth  ;  when  we  find 
that  it  packs  together  in  one  group  all  the  more  active  and  soluble 
electi-o-positivo  elements,  hydrogen,  lithium,  sodium,  and  potassium, 
and  in  another  the  more  inert  and  less  soluble  ones,  calcium,  stron- 
tium, barium,  and  lead — and  that  without  outraging  any  other  sys- 
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tem  of  relatioEs,  it  certainly  does  seem  that  we  have  here  something 
very  like  a  valid  generalization  :  and  I  shall  be  very  glad  to  ,eam  in 
the  course  of  auy  discussions  which  may  arise  on  such  matters  as 
may  be  brought  before  us  in  the  regular  conduct  of  our  business 
from  those  more  competent  to  judge  than  myself,  whether  I  have 
been  forming  an  overweening  estimate  of  the  value  and  importance 
of  such  generalizations. 

"  I  will  only  add  on  this  point,  in  reference  to  what  fell  from  our 
excellent  President  in  his  address  to  the  assembled  Association  last 
night,  that  this  kind  of  speculation  followed  out  would  seem  to  me 
likely  to  terminate  in  a  point  very  far  from  that  which  would  regard 
all  the  members  of  each  of  these  family  groups  as  allotropes  of  one 
fundamental  one,  inasmuch  as  the  common  ditference  of  the  several 
progressions  which  their  atomic  weights  go  to  make  up,  are  neither 
equal  to  nor  in  all  cases  commensurate  with  the  first  terms  of  these 
progressions.  For  instance,  in  the  chlorine  group,  the  first  term 
Deing  eight,  the  common  difference  Ls  nine.  Something  very  diffe- 
i-ent  from  allotropism  is  surely  suggested  by  such  a  relation.  It 
would  rather  seem  to  point  to  a  dilution  of  energy  of  one  primary 
element  by  the  super-addition  of  dose  after  dose  of  some  other  modi- 
fying element,  and  this  the  more  strikingly  since  we  find  oxygen 
standing  at  the  head  of  very  distinct  groups  having  very  striking 
correspondences  in  some  respects,  and  very  striking  differences  in 
others.  But  all  tlie.se  speculations  take  for  granted  a  principle  with 
^vhich,  I  must  confess,  I  think  chemists  have  allowed  themselves  to 
1)e  far  too  easily  satisfied — viz.,  that  all  the  atomic  numbers  are  mul- 
tiples of  that  of  hydrogen.  Not  until  these  numbers  are  determined 
^vith  a  precision  approaching  that  of  the  elements  of  the  planetary 
orbits, — a  precision  which  can  leave  no  possible  question  of  a  tenth 
or  a  hundredth  of  a  per  cent.,  and  in  the  presence  of  which  such 
errors  as  are  at  present  regarded  as  tolerable  in  the  atomic  numbers 
cf  even  the  l>est  determined  elements  shall  be  considered  utterly  in- 
jxlraissible, — I  think,  can  this  question  be  Settled  ;  and  when  such 
gigantic  consequences — so  entire  a  system  of  nature  is  to  be  based 
en  a  principle,  nothing  short  of  such  evidence  ought,  I  think,  to  be 
1  eld  conclusive,  however  seductive  the  theory  may  appear.  I  do  not 
tiiink  such  precision  unattainable,  and  I  think  I  perceive  a  way  in 
■\fhich  it  might  be  attained,  but  one  that  would  involve  an  expendi- 
ture of  time,  labour,  and  money,  such  as  no  private  individual  could 
lestowonit.  If  the  phenomena  of  chemistry  are  ever  destined  to 
l^e  reduced  under  the  dominion  of  mathematical  analysis,  it  will,  no 
c  oubt,  be  by  a  very  circuitous  and  intricate  route,  and  in  which  at 
present  we  see  no  glimpse  of  light. 

"  There  is  another  class  of  phenomena  which,  though  tisually  con- 
B.dered  as  belonging  peculiarly  to  the  domain  of  general  physics, 
and  so  out  of  our  department,  seems  to  me  to  want  some  attention 
ill  a  chemical  point  of  view.  It  is  that  of  capillary  attraction.  The 
oefficient  of  capillarity  differs  very  remarkably  in  different  liquids, 
and  no  doubt  also  in  their  contacts  with  different  solids,  a  fact  which 
u 
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can  hardly  be  separated  from  the  idea  of  some  community  of  nature 
between  the  capillary  force  and  those  of  elective  attraction.  I  hardly 
dare  to  hint  at  the  existence  of  some  slight  misgiving  I  have  always 
felt  as  to  the  validity  of  the  received  statical  theory  of  capillary 
action,  which  carries  with  it  the  authority  of  such  names  as  those  of 
Laplace  and  Poisson.  Any  discussion  of  this  point  would  be  matter 
for  another  Section  of  this  Association  ;  and  if  I  here  touch  upon  it, 
it  is  only  to  observe,  that  my  impression  of  the  requisiteness  of  a 
force  so  far  allied  to  chemical  affinity  as  to  he  capable  of  saturation, 
rests  on  other  grounds  besides  that  of  the  mere  diversity  of  action 
above  alluded  to.  But  I  must  remember  that  you  are  not  met  here 
to  listen  to  generalities,  of  whatever  nature,  but  that  we  have 
plenty  of  real  and  special  business  before  us.  In  the  several  papers 
which  will  be  brought  before  this  Section — in  the  elucidation  their 
authors  will  personally  afford,  and  in  the  discussions  which  will  take 
place  on  them — I  look  forward  to  rich  accessions  to  our  knowledge, 
and  to  pregnant  and  fertile  suggestions  which  will  afford  us  matter 
of  fruitful  meditation  hereafter  ;  and  I  am  very  sure,  that  in  the 
course  of  such  discussion  as  may  involve  differences  of  opinion,  that 
spirit  of  mutual  and  amicable  concession  which  has  always  charac- 
terized the  meetings  of  this  Section  will  continue  to  prevail." 


CONDUCTIBILITY   OF   METALS   AND   ALLOTS. 

A  COMMUNICATION  has  been  read  to-  the  Royal  Society,  "  On  the 
Relative  Power  of  Metals  and  their  Alloys  to  Conduct  Heat,"  by 
Mr.  J.  Grace  Calvert  and  Mr.  Richard  Johnson. 

After  describing  the  apparatus  and  process,  the  autho7*s  give  the 
chemical  means  by  which  they  purified  the  metals  used  in  the 
experiments.  Taking  silver,  which  is  the  best  conductor,  as  1000,  they 
obtained  the  relative  conducting  powers  of  the  following  metals  :  — 

saver 1000 

Goldji^gg- 981 

Gold,JfJj; 840 

Copper,  rolled  .  .  .  ,845 
Copper,  cast         .        .       .        .811 

Mercury 677 

Alnminium 665 

Hnc,  forged  ....  641 
Zinc,  cast  vertically  .  .  .628 
Zinc,  cast  horizontally ,  .  .608 
Cadmium 578 

The  precision  obtained  by  this  process  is  such,  that  the  authors 
-were  able  to  determine  the  different  conducting  jjowers  of  the  same 
metal,  when  rolled  or  cast,  as  shown  above.  They  were  also  able  to 
appreciate  the  influence  of  crystallization  on  conductibility  ;  for  they 
found  that  the  conducting  power  of  a  metal  was  different  when  it 
was  cast  horizontally  or  vertically,  from  the  different  directions 
which  the  axes  of  crystallization  took  under  these  circumstances. 

The  importance  of  having  the  metals  as  pure  as  the  resources 
of  chemistry  allow,  is  shown  by  the  action  which  one  per  cent. 
«f  impurity  exerts  on  the  conductibility  of  a  metal,  in  some  cases 


Forged  iron 

.    436 

Tin 

.    422 

Steel 

.    397 

Platinum      .... 

.    379 

Sodium         .... 

.    365 

Cast  iron       .... 

.    359 

Lead 

.    287 

Antimony,  cast  horizontally 

.    215 

Antimony,  cast  vertically    . 

.    192 

Bismuth       .... 

.      61 
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reducing  it  one-fifth  or  one-fourth.  Copper  alloyed  with  one  per 
cent,  of  various  metr.l3  gave  different  conducting  jiowers,  in  the 
flame  manner  as  Mr.  Thomson  has  shown  that  the  conduction  of 
electricity  by  the  same  metal  is  affected  by  a  similar  amoimt  of 
impurities. 

Alloying  a  metal  with  a  non-metallic  substance  also  exerts  an 
influence,  as  is  shown  in  the  case  of  the  combination  of  iron  with 
carbon,  thus : — 

Forged  iron 436 

Steel 337 

Castiron       359 

Similar  results  were  obtained  by  combining  small  proportions  of 
arsenic  with  copper. 

The  authors,  with  a  view  of  ascertaining  whether  alloys  are 
simple  mixtures  of  metals,  or  definite  compounds,  made  a  large 
number  of  alloys  of  various  metals,  using  equivalent  proportions, 
and  determin~ed  their  conducting  powers.  The  general  result 
obtained  is,  that  alloys  may  be  classed  under  the  three  following 
heads: — 

1st.  Alloys  which  conduct  heat  in  ratio  with  the  relative  eqiu- 
valents  of  the  metals  composing  them. 

2nd.  Alloys  in  which  there  is  an  excess  of  equivalents  of  the  worse 
conducting  metal  over  the  number  of  equivalents  of  the  better 
conductor,  such  as  alloys  composed  of  ICu  and  2Sn ;  ICu  and 
3Sn ;  ICu  and  4Sn,  &c.,  and  which  present  the  curious  and 
unexpected  result  that  they  conduct  heat  as  if  they  did  not  contfun 
■i  particle  of  the  better  conductor  ;  the  conducting  power  of 
.such  alloys  being  the  same  as  if  the  square  bar  which  was  used  in 
"Jie  experiments  were  entirely  composed  of  the  worse  conducting 
metal. 

3rd.  Alloys  composed  of  the  same  metals  as  the  last  class,  but  in 
<i'  -h  c^  >  36*  ;  and  the  memoir  contains  a  figtire  showing  the  form  of 
the  surface  for  the  case  in  question.  The  equation  of  the  surface  is 
obtained  by  the  elimination  of  X,  Y,  Z  between  the  above-mentioned 

X»    Y«     Z» 
equations  and  the  equation  "^  +  -Tj  +'^=1>  as  already  remarked. 

This  is  reduced  to  the  determination  of  the  discriminant  of  a  quartic 
f  inction,  and  the  equation  of  the  surface  is  thus  obtained  under  the 
f  >rm  I*  —  27  J*  =  0,  where  I  and  J  are  given  functions  of  the  co- 
<  rdinates. 

COMBCSTTBILITY   OF  1IETAL.S. 

A  paper  has  been  read  to  the  British  Assocuition,  *'  On  the  Com- 
tnstibiUty  and  other  Properties  of  the  Earer  Metals,"  by  Dr.  A. 
JIatthiessen.  It  embraced  a  description  of  the  very  beautiful  metals 
•obtained  from  the  alkalis  and  alkaline  earths,  and  was  illustrated  by 
tiie  exhibition  of  a  variety  of  these  metals,  as  attractive  as  unusual. 
^he  specimens  of  sodium,  lithium,  potassium,  calcium,  strontium, 
M  2 
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&c.,  were  regarded  with  great  interest,  and  their  combustion  in  ai> 
inteusely  brilliant  white  light  elicited  frequent  expressions  of  admira- 
tion. Their  extreme  lightness  was  dwelt  on,  lithium  being  lighter 
than  any  liquid,  and  possessing  little  nioi-e  than  half  the  specific 
gravity  of  water.  From  magnesium  the  combustion  resulted  in  an 
ash  hollow  throughout. — Athenceum,  No.  1616. 


SODIUM   AKD   POTASSIUM. 

A  CORRESPONDENT  of  the  Mechanics'  Magazine  states  that  Sodium 
may  be  fired  in  the  same  way  as  Potassium,  by  the  action  of  (cold) 
water.  The  metal  potassium,  when  thrown  into  water,  receives  the 
oxygen  on  account  of  its  affinity  for  the  same,  and  liberates  the 
hydrogen  (the  otlier  element  of  water)  ;  the  heat  evolved  by  its  union 
with  the  former  substance  being  sufficient  to  set  the  escaping 
hydrogen  on  fiie,  which  burns  with  a  bluish  light.  The  metal 
sodium,  when  thrown  into  (cold)  water,  acts  in  the  same  manner  as 
the  afore-mentioned  substance,  but  the  heat  evolved  during  the 
absorption  is  not  sufficient  to  fire  the  hydrogen,  which,  therefore, 
escaj)es  unnoticed.     This  is  a  w- ell- known  fact. 

But  if  we  wrap  up  the  sodium  in  some  cotton-wool,  theheat  by  this 
means  is  augmented  as  the  oxygen  is  condensed,  and  the  sodium, 
being  fired,  rushes  out  of  the  cotton  wool,  burning  upon  the  surface 
of  the  water  with  a  yellow  flame.  Hence  we  see  that  sodium 
may  be  fired  by  its  union  with  water  in  the  same  way  as  potassium. 
Most  works  on  chemistry  deny  the  possibility  of  firing  sodium  by 
the  action  of  water — the  writer  believes  it. 


THE   PRODDCTIOX   OF   ALUMINIUM. 

M.  Petitjean,  a  French  chemist,  resident  in  London  (the  in- 
ventor of  an  admirable  method  of  silvering  mirrors  cheaply,  which 
was  brought  to  the  notice  of  the  Royal  Institution  some  time  since 
by  Professor  Faraday),  has  effected  an  improvement  in  the  produc- 
tion of  Aluminium,  which  promises  to  still  further  reduce  the  cost 
of  that  valuable  metal  beyond  all  that  has  hitherto  been  anticipated. 
His  invention  consists  in  transforming  so  much  of  the  aluminium  as 
is  present  in  the  substances  with  which  it  is  found  naturally  com- 
bined into  one  or  more  sulphurets ;  and  then  removing  the  sulphur 
therefrom  by  the  aid  of  carbon,  or  a  hydrocarbon,  or  of  a  suitable 
metal  or  metals,  mixed  therev^'ith,  and  exposed  in  a  crucible  to  a 
high  temperature,  after  which  the  aluminium  in  a  metallic  state  will 
be  deposited  in  the  crucible.  The  process  is  equally  apphcable  to 
the  production  of  magnesium. 

Sir  F.  C.  Knowles,  Bart.,  has  also  patented  a  new  process 
for  the  manufacture  of  Aluminium.  His  invention  consists  of  a 
method  of  preparing  the  cyanides  of  potassium  and  of  sodium,  and  in 
the  use  of  those  cyanides  in  the  making  of  the  aluminium.  To  form 
the  cyanides,  the  patentee  combines  anhydrous  carbonate  of  potash 
or  anhydrous  carbonate  of  soda,  as  the  case  may  be,  with  fine 
charcoal,  in  such  a  proportion  as  to  convert  the  carbonic  acid  into 
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carbonic  oxide  by  the  action  of  heat,  and  to  decompose  the  alkali 
used.  He  places  this  mixture  in  a  chamber  with  lumps  of  charcoal, 
such  chamber  being  of  fire-clay,  fire-brick,  or  iron ;  and  then, 
having  heated  the  same  sufficiently,  he  passes  through  it  a  current 
of  the  waste  gases  of  blast  furnaces  used  in  smelting  iron  ores,  or  of 
the  same  or  similar  gases  obtained  intentionally  from  a  cupola  by  a 
blast  of  air.  The  nitrogen  contained  in  these  gases  combines  with 
the  charcoal  to  form  cyanogen,  and  this,  uniting  with  the  metallic 
base  of  the  decomposed  alkali,  forms  a  vapour  of  the  cyanide  re- 
quired, wiiich  can  be  collected  by  sublimation  in  appropriate 
■chambers  and  cooled.  To  make  the  metal  aluminium,  he  takes  one 
or  other  of  the  above  cyanides  and  the  chloride  of  aluminium,  and  by 
passing  the  vapour  of  the  chloride  of  aluminium  through  or  otherwise 
combining  the  same  in  the  form  of  melted  chloride,  or  its  vapour, 
with  the  melted  cyanides  or  their  vapour,  he  obtains,  by  double 
decomposition,  chloride  of  sodium,  or  chloride  of  potas.siujn  and  the 
:netal  aluminium,  which  can  be  readily  collected  and  fused.  Pure 
alumina  may  be  added  to  the  materials  to  increase  the  yield  of  metal 
and  to  economize  the  cyanide,  and  this  he  recommends  to  be  done 
in  most  cases. — Mechanics'  Magazine,  No.  1806. 

PRACTICAL   APPLICATIOK   OF   ALCMINIUM. 

Mb.  E.  Reyxolds  presented  to  the  Chemical  Section  of  the 
Irtish  Association,  at  their  late  meeting  at  Leeds,  a  spoon  and  fork 
manufactured  bj-  ilessrs.  Coulson  and  Co.,  of  Sheffield.  The  spoon 
closely  resembled  silver  in  colour,  having,  however,  perhaps  a  faint 
tinge  of  blue.  It  could  be  produced  at  about  half  the  cost  of  silver. 
The  weight  was  only  two  and  a  half  times  that  of  water,  and  one- 
third  that  of  silver.  The  sensation  of  handling  so  light  a  metal  was 
a  very  singular  one.  On  the  Continent,  the  manufacture  of  alu- 
liinium  is  pretty  general,  brooches,  studs,  &c.,  being  made  of  it  in 
consequence  of  its  offering,  with  an  alloy  of  copper,  a  very  close 
resemblance  to  gold,  in  all  but  the  property  of  weight.  Mr.  Coulson 
1  ad  stated  that  with  from  5  to  10  per  cent,  of  aluminium  he  cotild 
obtain  any  shade  of  gold.  

FROSTED   ALUMIXICM. 

Dr.  ilACADAsr  has  read  to  the  British  Association  a  "Note  on 
t  le  Production  of  a  Frosted  Surface  on  Articles  made  of  Aluminium." 
i^  ome  aluminium  had  a  short  time  previously  been  obtained  for  the 
I  urpose  of  making  medals.  When  the  medals  were  struck,  a  pecu- 
liar grey  appearauce  was  noticed  on  their  surface,  which  it  was  sup- 
yosed  arose  from  the  uncleanness  of  the  die.  Close  examination, 
h  jwever,  showed  that  this  was  not  the  case.  Some  of  these  medals 
V  ere  subjected  to  the  action  of  hydrochloric  acid  and  nitric  acid 
separately,  without  producing  much  effect  on  their  surfaces.  When 
some  of  them  were  put  into  a  solution  of  caustic  potash  they  were 
a:;ted  on  very  violently,  hydrogen  being  evolved,  and  the  surface  of 
tie  metal  becoming  beautifully  frosted.  This  phenomenon  of  an 
SL  kali  comporting  itself  to  a  metal  as  acids  do,  is  worthy  the  atten- 
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tion  of  chemists.     After  aluminium  has  been  frosted  in  this  manneiv 
it  does  not  become  tarnished  on  exposure  to  the  action  of  the  air. 


BLASTING  WITH    GUN-COTTON. 

SoJiE  interesting  experiments  relative  to  the  Blasting  of  the  bas- 
tions at  Vienna  have  been  made.  The  "  bohr-locher  "  (holes,  which 
are  bored  six  feet  deep)  received  a  very  trifling  charge  of  powder  or 
gun-cotton,  as  the  bastions  are  but  half-a-dozen  paces  distant  from 
the  houses.  It  is  generally  said  that  gun-cotton  produces  three 
times  the  effect  of  gunpowder  ;  but  military  engineers  aver  that  the 
effect  which  the  explosion  of  a  certain  quantity  of  gun-cotton  will 
produce  can  never  be  exactly  foretold.  If  the  cotton  is  very  strongly 
compressed  when  the  electric  spark  is  applied  to  it,  the  effect  which 
it  produces  is  very  great  ;  but  if  it  is  at  all  loose,  it  is  much  less 
efficacious  than  gunpowder.  If  a  few  pounds  of  powder  explode  in 
a  room,  the  devastation  must  necessarily  be  great ;  but  if  the  same 
weight  of  gun-cotton  is  strewn  loosely  on  the  floor  and  then  ignited, 
a  sudden  "puff"  takes  place,  but  the  articles  in  the  room  are  unin- 
jured. The  Austrian  Government  has  expended  a  great  deal  of 
time  and  much  money  in  making  experiments  ;  but  it  is  beginning  to 
discover  that  powder  is  preferable  to  cotton. 


OXT- HYDROGEN   LIGHT. 

An  improvement  in  preparing  materials  employed  in  obtaining 
Light  when  Oxygen  and  Hydrogen  gases  are  used,  has  been  patented 
by  Mr.  James  Copcutt,  of  Kensington.  The  gypsum  or  other 
material  used  is  first  raised  to,  and  retained  for  a  time  at,  a  red  heat, 
in  a  crucible,  in  which  a  small  quantity  of  sulphur  is  introduced  : 
5  lbs.  of  sulphur  are  mixed  with  the  ton  of  stuff.  The  mixture  is 
raised  to  a  red  heat  in  a  covered  crucible  or  oven,  and  is  kept  at  this 
heat  for  about  twenty-four  hours  :  it  is  afterwards  allowed  to  cool, 
and  cut  into  pieces  of  suitable  form  for  use.  The  hght  is  obtained 
by  throwing  an  ignited  jet  of  oxygen  and  hydrogen  gases  on  to  the 
gypsum. — Buildei;  No.  8.29. 


ARSENIC   IN   PAPER-HANGINGS. 

In  the  Year-Book  of  Facts,  1858,  we  quoted  a  portion  of  Dr. 
Swaine  Taylor's  Evidence  before  Parliament,  on  the  poisonous  em- 
ployment of  i^rsenic  in  Paper-hangings,  strongly  denouncing  the 
use  of  green  papers,  from  their  being  coloured  with  arsenite  of 
copper.  The  subject  has  been  accordingly  brought  imder  the  notice 
of  the  Commissioners  of  Inland  Revenue,  who  have  issued  their 
Report  of  a  thorough  investigation  into  the  matter ;  and,  from  the 
experiments  made  by  Mr.  Phillips,  it  is  said  to  have  been  demon- 
strated that  the  alarming  statements  which  have  been  made  on  this 
subject  are  without  foundation.  Mr.  Phillips  says  that  he  and  his 
family  occupied  a  sitting-room  three  years,  the  walls  of  which  were 
covered  with  paper  laden  with  arsenite  of  copper,  and  experienced 
not  the  slightest  ill  effect  from  it. 

Dr.  Taylor  has,  however,  since  adduced  the  following  additional. 
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evidence  in  support  of  his  conclusions.  A  friend,  whose  library 
walls  were  covered  with  an  arsenical  paper,  had  suffered  from  chronic 
inflammation  of  the  eyes.  On  causing  the  paper  to  be  removed, 
and  to  be  replaced  by  another  containing  no  arsenic,  the  inflamma- 
tion disappeared ;  but  within  the  last  few  weeks  it  returned.  He 
informed  me  that  he  had  been  dusting  some  books  in  a  book-case  in 
this  room,  and  he  supposed  that  the  dust  had  caused  a  return  of 
the  inflammation.  Some  of  the  dust  was  carefully  removed  by  » 
feather,  and  submitted  to  a  chemical  analysis.  The  dust  weighed 
one  grain  and  a  half ;  it  had  an  olive-green  colour  ;  and  under  the 
microscope  it  presented  the  appearance  of  fibres,  with  numerous 
particles  of  various  colours,  chiefly  of  a  greyish  black.  Treated  by 
-Reinsch's  proces.s,  a  portion  of  this  dust  yielded  a  deposit  of  arsenic, 
affording  clear  evidence  that  some  of  the  arsenical  pigment  formerly 
on  the  walls  had  found  its  way  through  the  glass  doors  of  the  book- 
case, and  had  been  deposited  in  the  form  of  a  fine  dust  on  the  tops 
of  the  books.  Dr.  Taylor  then  procured  from  the  walls  covered  with 
an  \inglazed  arsenical  paper,  about  four  hundred  and  fifty  grains  of 
•iust :  it  was  nearly  black,  and  under  the  microscope  it  appeared  to 
consist  of  fibres  and  sooty  particles,  very  light  and  flocculent.  One 
hundred  and  fifty  grains  of  the  dust  were  examined  by  Reinsch's- 
jjrocess,  and  enough  metalUc  arsenic  was  obtained  from  this  quantity 
to  coat  about  ten  square  inches  of  copper  foil,  in  addition  to  a  piece 
of  copper-gauze.  From  the  deposit  on  the  latter,  by  the  application 
of  heat,  octahedral  crystals  of  arsenic  were  readily  obtained.  The 
t»ses  had  not  been  dusted  for  a  period  of  nine  months.  From  these 
lacts,  Dr.  Taylor  concludes  that  there  is,  at  any  rate,  great  risk  in 
liaving  rooms  papered  with  unglazed  hangings  coloured  with  the 
jioisonous  arsenite  of  copper. 

SULPHATE   OP   BABYTES. 

M.  KUHLMASX,  who  was  the  first  to  apply  this  substance  to 
Louse-painting,  has  read  a  paper  on  the  subject  to  the  French  Aca- 
demy of  Sciences.  Sulphate  of  barytes  is  white,  and  is  preferable 
loth  to  white  lead  and  to  oxide  of  zinc,  not  only  on  account  of  its 
durability,  but  also  because  it  produces  no  injurious  effects  upon  the 
lealth  of  the  workmen.  To  obtain  it,  M.  Kuhlmann  first  deprives 
the  natural  carbonate  of  barytes,  or  witherite,  which  exists  in  large 
c:eposit3  in  the  north  of  England,  of  its  carbonic  acid,  by  putting  it 
ia  contact  with  the  vapours  of  hydrochloric  acid  issuing  from  the 
furnaces  where  sea-salt  is  decomposed  for  the  purpose  of  obtaining 
Eoda;  after  which  he  transforms  it  into  a  sulphate  by  the  addition 
cf  sulphuric  acid.  The  sulphate  is  afterwards  well  washed,  in  ordar 
1 3  deprive  it  of  every  trace  of  the  acid.  The  excess  of  water  is  then 
expelled  either  by  pressure  or  swift  rotation,  and  the  paste  which 
ramains  is  put  into  barrels  for  sale.  Sulphate  of  barytes  might  be 
reduced  to  the  form  of  dry  cakes  like  white  lead,  but  it  is  preferable 
tJ  keep  it  in  the  state  of  a  paste,  because,  when  once  dry,  it  cannot 
le  again  reduced  so  easily  to  a  fine  powder,  such  as  it  was  when 
first  precipitated.     It  is  used  with  great  advantage  in  the  manu- 
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facture  of  paper-hangings,  and  has  been  successfully  applied  to  oil- 
painting,  a  coating  of  this  paint  being  much  more  durable  than  any 
other  known.  In  examining  the  rubbish  remaining  after  the 
demolition  of  one  of  his  fumaces  for  the  transformation  of  chloride 
of  barium,  M.  Kuhlmann  observed  a  green  and  blue  substance, 
strongly  resembling  ultramarine ;  and,  in  presenting  a  sample  of  it  to 
the  Academy,  expressed  his  belief  that  it  would  not  be  impossible  to 
obtain  artificial  ultramarine  from  barytes. 


PAVnNE. 
Peof.  Stokes  has  read  to  the  Chemical  Society,  a  paper  "  On 
the  Existence  of  a  second  Crystallizable  Fluorescent  Substance, 
Paviine,  in  the  Bark  of  the  Horse  Chestnut  Tree."  This  substance 
is  closely  allied  to  sesculine ;  but  differs  in  the  colour  of  its  fluore- 
Bcent  light,  which  is  bluish- green,  instead  of  sky-blue  ;  in  its  greater 
solubility  in  ether,  so  that  it  can  be  obtained  crystallized  from  its 
ethereal  solution  ;  and  in  its  superior  tendency  to  combine  with 
oxide  of  lead,  so  that  the  two  substances  can  be  partially  sepa- 
rated from  one  another  by  fractional  precipitation  with  acetate 
of  lead.  

SOLUBLE   SALTS. 

Dk.  Gladstone  has  read  to  the  Chemical  Society,  a  paper  "  On 
the  Chemical  Action  of  Water  on  Soluble  Salts."  The  author 
showed  that  when  the  concentrated  solution  of  a  coloured  salt  was 
diluted  with  varying  quantities  of  water,  the  absolute  quantity  and 
character  of  the  colour  were  not  usually  interfered  with,  but  that 
remarkable  exceptions  occurred,  particularly  in  the  bromides  of 
the  ferrocupric  class  of  elements. 


NEW   UREAS. 

De.  Hofmann  has  described  to  the  Chemical  Society,  some  Xew 
Ureas  that  he  has  recently  produced,  in  which  half  the  nitrogen  was 
replaced  by  phosphorus,  the  whole  of  the  hydrogen  by  ethylic 
radicals,  and  the  carbonic  oxide  by  carbonic  sulphide.  These  new 
ureas  are  interesting  also  from  their  property  of  combining  directly 
with  chloride  and  bromide  of  ethyle. 


PROPIONIC  acid. 
Mr.  J.  A.  Wanklyn  has  read  to  the  Chemical  Society,  a  paper 
"  On  a  New  Method  of  Preparing  Propionic  Acid."  The  author 
first  obtained  a  new  compound,  sodium-ethj'l,  by  the  reaction  of 
sodium  upon  zmc-ethyl ;  and  this  sodium-ethyl,  when  treated  with 
carbonic  acid,  becomes  converted  into  propionate  of  soda.  This 
formation  of  propionic  acid  is  a  synthetic  experiment,  correlative 
to  Kolbe's  well-known  analytic  experiments  on  the  decomposition  of 
the  fatty  acids.  

BROMINE   and   ACETIC  ACID. 

Messrs.  Perkin  and  Duppa  have  read  to  the  Chemical  Society, 
a  paper  "  On  the  Action  of  Bromine  on  Acetic  Acid."     The  authors 
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prepare  bromacetic  and  bi-bromacetic  acids  by  eflfecting  the  reaction 
of  bromine  on  crystallizable  acetic  acid  in  sealed  tubes  heated  to 
150°  C.  Several  salts  and  ethers  of  both  acids  are  thus  prepared. 
Bromacetic  acid  is  found  to  react  in  a  most  interesting  manner  with 
ammonia,  yielding  as  a  result  glycerine  or  sugar  of  gelatine.  This 
reaction  consists  in  a  substitution  of  aniidooren  for  bromine. 


CKARI  POISOX. 

Mb.  H.  Haxcock  has  read  to  the  Chemical  Society,  a  paper 
"On  the  Urari  Poison  obtained  from  Arrows."  Some  poisoned 
arrows,  brought  over  from  Guiana  by  Sir  R.  Schomburgk,  were 
scraped,  and  the  scrapings  digested  in  chloroform.  By  evaporating 
off  the  chloroform,  a  crystalline,  highly  poisonous  deposit  was  ob- 
tained. "  

IODIDE   OF   ALUMIXIUM. 

Weber  describes,  in  Poggendorffs  Annalen,  the  preparation  of 
Iodide  of  Aluminium.  One  part  of  aluminium  in  fiungs  is  placed  in 
a  sealed  tube,  and  ten  or  eleven  parts  of  dry  iodine  added.  The 
tube  is  then  sealed  at  the  other  end  and  gently  heated.  Combina- 
tion takes  place  with  strong  evolution  of  light  and  heat :  the 
granules  of  aluminium  bum  with  a  splendid  violet  light.  On 
<;ooling,  the  iodide  ap5)€ars  as  a  solid  mass  coloured  brown  by  excess 
of  iodine  ;  by  using  a  slight  excess  of  metal,  and  resubliming  the 
iodide  once  or  twice,  it  is  obtained  [)ure.  It  foitns  then  brilliant 
white  crystalline  laminae,  which  melt  to  a  very  mobile  liquid :  on 
i'urther  application  of  heat  this  boils  readily,  and  sublimes  in  deli- 
cate snow-white  laminoe  in  the  colder  part  of  the  tube.  Exposed  to 
the  air,  it  fumes  strongly,  and  readily  deliquesces.  Heated  in  the 
fir  it  decomposes  with  the  liberation  of  iodine.  The  foi-mula  of  the 
iodide  is  Al^  I^,  quite  analogous  to  the  chloride.  Iodide  of  alumi- 
nium forms  with  water  a  compound  which  is  probably  a  hydrate.  It 
also  forms  witii  iodide  of  potassium  a  double  compound.  This  is  a 
waxy,  transparent,  crystalline  mass,  which  readily  melts,  but  sub- 
limes with  difficulty.     It  has  the  formula  Al^  P  Kl. 

IODIZED   FOOD. 

At  the  French  Academy  of  Medicine  of  Paris,  Dr.  Boinet  has 
read  a  paper  in  which  he  proposed  the  introduction  of  Iodine  into 
the  daily  food  of  persons  labouring  under  any  of  the  diseases  in 
v;-hich  that  element  is  chiefly  prescribed,  or  else  having  a  constitu- 
tional tendency  to  contract  them.  Considering  that  wens,  cretinism, 
83rofula,  &c. ,  are  very  rare  in  those  regions  where  iodine  is  abun- 
t;  antly  diffused  through  the  air,  and  that  the  energy  of  the  vital 
f  inctions  is  in  the  direct  ratio  of  the  quantity  of  iodine  existing  in 
tie  animal  economy.  Dr.  Boinet  proposes  to  iodize  bread,  caies, 
svrups,  &c.,  simply  by  the  introduction  of  such  plants  na  naturally 
CDntain  iodine — viz.,  ail  kinds  of  sea- weeds  and  cruciferous  plants  ; 
cr  else  by  using  tiie  water  of  iodized  springs,  or  salts  containing  the 
£  ime  principle.  L'nder  these  fonts  the  quantity  of  iodine  adminis- 
t  ired  is  so  small  as  to  conmiunicate  no  peculiar  taste  to  the  edible 
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substance.  After  ten  years'  experience,  during  which  Dr.  Boinet 
has  treated  children  especially  selected  by  a  physician  of  a  bureau  de 
hienfaisance  for  their  scrofulous  habit,  he  has  come  to  the  conclusion 
that  the  diet  he  proposes,  if  persevered  in  for  some  months,  will  not 
only  cure  scrofula,  but  ulcerous  habits,  diseases  of  the  skin,  oph- 
thalmia, caries  of  the  bones,  &c.  The  Academy  of  Medicine  has 
referred  Dr.  Boinet's  paper  to  a  commission  composed  of  Drs.  Chatin 
and  Trousseau.  

CALCIUM, 

M.  Dumas  has  read  to  the  French  Academy  of  Sciences,  a  Report 
"On  a  Chemical  Process  for  Extracting  Calcium,"  lately  submitted  to 
the  Academy  by  MM.  Lifes-Bodart  and  Jobin.  Calcium  is  one  of 
the  alkaline  metals,  and  is  contained  in  lime  :  it  was  first  obtained 
through  the  action  of  the  pile  by  MM.  Bunsen  and  Mathiesen,  but 
in  very  small  quantities,  and  with  great  trouble  ;  by  chemical  de- 
composition it  had  never  been  obtained.  M.  Dumas  himself, 
about  thirty  years  ago,  vainly  attempted  to  extract  calcium  from  its 
iodide  by  means  of  potassium  ;  but  the  operation  being  performed 
in  the  open  air,  the  alkaline  metal  burnt  away,  and  the  iodide  remained 
undecomposed.  MM.  Bodart  and  Jobin  operated  according  to  the 
same  theory,  only  instead  of  using  potassium  they  used  sodium, 
which  would  have  led  to  the  same  result  had  they  not  had  the  pre- 
caution to  use  an  iron  crucible  with  a  lid  screwed  down  tight.  This 
apparently  irrelevant  circumstance  has  not  only  been  sufiBcient  to 
determine  the  defined  reaction,  but,  as  M.  Dumas  observes,  has  laid 
the  foundation  of  a  new  method  for  attempting  the  reduction  of  the 
other  alkaline  metals,  or  for  improving  the  processes  already  known. 

COLORIFIC   LICHENS. 

Mk.  J.  Bedford  has  observed  to  the  British  Association,  that 
these  weeds,  although  apparently  finding  their  necessary  home  near 
the  coast,  have  been  discovered  by  Dr.  Livingstone  in  his  recent 
travels,  five  hundred  miles  inland,  on  the  banks  of  the  river  Leeva. 
The  paper  was  illustrated  by  some  beautiful  experiments,  by  a 
simple  extemporaneous  test,  by  which  a  vivid  red  and  a  very  rich 
violet  colour  were  produced. 

Mr.  Calvert  stated  that  the  powerful  and  soft  violet  or  purple 
colour  that  had  just  been  obtained,  and  which  was  called,  from  its 
fugitive  character,  ladies'  despair,  had  just  been  successfully  fixed 
by  a  silk-dyer  at  Lyons,  who,  after  five  or  six  years'  trial,  had  ob- 
tained a  permanent  dye.  He  had  himself  tested  it,  and  the  colour 
remained  perfectly  fast.  Worsteds,  wool,  cotton,  &c.,  had  been 
submitted  successfully  to  similar  tests. 


A   NEW   COLOURING   MATTER. 

In  a  communication  addressed  to  the  French  A  cademy  of  Sciences, 
M.  Verdeil  announces  the  discovery  of  a  green  substance  extracted 
from  the  flowers  of  plants,  and  quite  distinct  from  the  green  of  their 
leaves.     It  is   well  known  that  the  extremities  of  the  petals  of  a 
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flower,  by  which  they  adhere  to  the  calyx,  are  white ;  in  buds  they 
are  whiter  still,  and  particularly  in  the  flower  of  the  thistle.  If 
this  white  part  be  boiled  in  water,  and  then  subjected  to  pressure, 
the  juice  obtained  will  be  colourless,  and  remain  so  in  contact 
with  the  air ;  but  if  a  few  drops  of  a  solution  of  carbonate  of  soda 
or  limewater  be  added,  the  surface  of  the  liquid  will  gradually  as- 
sume a  green  colour,  and  if  it  be  well  shaken,  the  whole  will 
become  dark  green.  If  there  be  an  excess  of  alkali,  the  green 
will  acquire  a  yellowish  tint ;  in  that  case  a  little  acetic  acid  will 
transform  it  into  a  bluish  green.  Alum,  the  acetate  of  lead,  and 
the  deutoxide  of  tin,  precipitiite  fine  green  lakes  of  different  shades 
I'rom  the  liquid.  These  lakes,  being  separated  by  filtration,  and 
dried,  maintain  their  colour,  and  resist  the  influence  of  light.  The 
protoxide  of  tin  forms  a  yellow  precipitate,  and  also  changes  to  yel- 
low the  green  lakes  obtamed  with  alum  and  the  acetat*  of  lead.  In 
order  to  insulate  the  colouring  principle,  the  lake  obtained  with 
acetate  of  lead  is  decomposed  by  sulphuric  acid  diluted  with  much 
alcohol  at  40''  of  Beaume  :  the  colouring  principle  is  dissolved  by  the 
alcohol,  while  the  lead  combines  with  the  sulphuric  acid.  The  liquid 
i^  then  filtered  and  heated  with  ether,  which  precipitates  the  colour- 
ing principle.  On  being  collected  on  a  filter,  washed  with  water, 
and  dried,  it  is  found  to  be  of  a  yellowish  brown  :  it  does  not  melt, 
but  is  decomposed  by  heat  :  it  cannot  be  sublimated,  but  will  bum 
away,  leaving  some  slight  traces  of  ashes.  It  is  insoluble  in  water 
and  in  acids,  not  very  soluble  in  alcohol,  but  is  very  easily  dissolved 
in  alkalies,  to  which  it  communicates  a  green  colour.  An  excess  of 
acetic  or  hydrochloric  acid  will  turn  the  colour  into  red  and  jjre- 
cipitate  it.  Concentrated  sulphuric  acid  dissolves  the  colouring 
principle,  and  gives  it  a  brilliant  red  colour.  This  colouring  matter 
h:i3  great  affinity  for  the  aluminous  mordants  fixed  on  cotton,  but  it 
does  not  directly  dye  either  silk  or  wool.  M.  Verdeil  concludes  by 
Sf.ying  that  our  thistles  and  artichokes  are  not  sufficiently  rich  in 
this  colouring  principle  to  admit  of  its  being  used  as  a  dye  on  a  lai^e 
scale,  but  that  those  of  the  warmer  climates  most  probably  contain 
ttis  substance  in  larger  quantities. 


SOLID   IXK. 

M.  LEO>f  AKDHi,  of  Dresden,  has  invented  an  ink  which  he  calls 
"  Alizarine  Ink,"  which  he  can  form  into  cakes  for  convenience  of 
trinsport.  Liquid  inks,  hitherto  formed  into  cakes  by  drying  and 
evaporating,  cannot  be  brought  back  to  the  liquid  state  again  satis- 
factorily. The  inventor  takes  forty-two  parts  of  Aleppo  galls,  and 
three  parts  of  Dutch  madder,  and  infuses  them  in  a  sufficient  quan- 
tity of  hot  water.  The  solution  is  then  filtered,  and  five  and  a-half 
ps  rts  of  sulphate  of  iron  are  dissolved  in  it,  after  which  two  pai-ts  of 
acjtate  of  iron,  and  one  and  one- fifth  part  of  liquid  sulphate  of 
inrago  are  added.  The  whole  is  then  evaporated  to  drj'ness,  and 
tho  residuum  is  moulded  into  cakes. 

One  part  of  this  dry  ink  dissolved  in  six  parts  of  hot  water  'gives. 
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says  the  inventor,  an  ink  of  first-rate  quality,  but  one  of  good 
■quality  may  be  obtained  by  employing  ten  or  fifteen  parts  of  water 
to  one  of  solid  ink. — Journal  of  the  Society  of  Arts. 

REMOVING   FRESCOES. 

It  has  become  a  habit  in  Italy  to  remove  Frescoes  of  interest,  for 
sale  or  for  jjreservation  in  public  museums.  The  method  adopted  is 
to  apply  upon  the  face  of  the  painting  a  linen  cloth,  covered  with  a 
kind  of  glue.  The  "intonaco,"  or  prepared  plaster,  is  then  care- 
fully detached  from  the  wall  with  a  knife.  The  rough  surface  having 
been  rubbed  dov/n  with  a  pumicestone,  until  the  lime  is  reduced  to 
the  thinnest  state  consistent  with  the  preservation  of  the  painting,  a 
-canvas  is  fastened  to  the  back,  and  the  cloth  in  front  is  removed. 
When  this  operation  is  skilfully  performed,  the  detached  fresco  may 
.abnost  be  treated  like  a  common  oil  picture.  But  there  is  great 
danger  of  injuring  the  painting,  especially  if  it  has  been  finished 
in  tempera,  as  was  the  custom  of  the  painters  of  the  end  of  the 
fifteenth  and  beginning  of  the  sixteenth  century  ;  whilst  the  parts 
in  "buon  fresco"  remain,  the  subsequent  touches  are  destroyed. 
The  same  thing  occurs  when  frescoes  are  cleaned,  as  it  frequently 
happens,  in  a  careless  and  ignorant  manner. — Quarterly  Review. 


PKODUCTIOX   OF   ORGANIC   BODIES  WITHOUT   THE   AGENCY   OP 
VITALITY. 

Professor  Fkankland  has  read  to  the  Eoyal  Institution,  a  paper 
•on  this  subject.  He  states  that  tlie  earlier  researches  of  chemists 
brought  them  into  contact  with  two  classes  of  bodies  distinguished 
from  each  other  by  well-marked  peculiarities.  One  of  these  classes 
was  met  with  in  the  inanimate  or  mineral  kingdom,  the  other  was 
found  exclusively  in  the  animate  portion  of  creation  ;  and  as  che- 
mists at  that  time  knew  of  no  process  by  which  the  elements  com- 
posing these  bodies  could  be  made  to  unite,  these  substances  were 
from  their  origin  termed  organic  bodies  or  organic  compounds,  and 
were  regarded  as  dependent  upon  what  is  called  vital  force.  In  1S2S, 
however,  Wohler  produced  %n-ea  artificially,  a  body  till  that  time 
known  only  as  a  product  of  organism.  This  discovery  was  succeeded 
by  the  artificial  formation  of  acetic  acid  by  Kolbe,  who  also  subse- 
quently produced  methyl  from  acetic  acid:  thus  the  barrier  was 
broken  through  which  had  hitherto  separated  organic  and  inorganic 
bodies,  and  although  the  term  organic  was  retained,  it  was  no 
longer  strictly  applicable.  The  recent  researches  of  M.  Berthelot  have 
greatly  extended  this  branch  of  chemical  inquiry,  who  produced 
chloride  of  methyl  and  the  members  of  the  defiant  gas  family  up  to 
amylene,  phenylic  alcohol  and  naphthaline,  phenyl-carbonic  acid  and 
glycerine.  These  substances,  with  their  derivatives,  yield  upwards 
of  700  distinct  organic  compounds  produced  from  their  elements 
without  the  agency  of  vitality. 

It  has  long  been  known  that,  with  some  slight  exceptions,  the 
only  materials  employed  by  nature  in  the  constniction  of  the  most 
complex  organic  compounds  are — carbonic  acid,    watei-,   ammonia, 
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and  nitric  acid ;  but,  confining  attention  on  tlie  present  occasion  to 
the  consideration  of  carbonic  acid  only,  Professors  Kolbe  and  Frank- 
land  were  led  to  the  following  results : — "  1.  The  replaceruent  of  one 
atom  of  oxygen  in  carbonic  acid  by  hydrogen  or  its  homologues  pro- 
duces an  organic  acid  either  of  the  fatty  or  of  the  aromatic  series,  as 
acetic  acid  or  benzoic  acid.  2.  The  like  replacement  of  two  atoms 
of  oxygen  in  carbonic  acid  produces  either  acetone  or  analdehyde,  or 
oil  of  bitter  almonds.  3.  The  like  replacement  of  three  atoms  of  oxy- 
gen in  carbonic  acid  produces  vinic  ether.  4.  The  like  replacement 
of  all  the  atoms  of  oxygen  in  carbonic  acid  produces  ethyl,  liydride 
of  methyl,  or  methyl-ethyl."  The  verification  cf  these  views  v.as 
reserved  for  Mr.  Wanklyn,  "who,  in  his  newly- discovered  sodium 
and  pot^issium  compounds  of  the  organic  radicals,  came  into  posses- 
sion of  re-agents  which  cannot  fail  to  enable  us  greatly  to  increase 
:;he  number  of  organic  compounds  capable  of  being  procured  from 
■iheir  elements  without  the  intervention  of  vitality."  Of  the  bodies 
iiitherto  thus  producetl,  alcohol,  glycerine,  and  sugar  are  undoubc- 
«jdly  the  most  interesting.  Owing  to  the  part  they  take  in  the  nutri- 
tion of  animals,  they  prove  the  possibility  of  artificially  producing 
sm  important  part  of  tiie  food  of  man  ;  and  should  the  chemist 
idso  tiius  succeed  in  forming  the  nitrogenous  constituents  of  food, 
man  might  then  support  life  without  animal  or  vegetable  food  if 
provided  with  the  necessary  apparatus  and  inorganic  materials.  We 
liave,  however,  as  yet  no  clue  to  the  formation  of  these  nitrogenous 
constituents,  and  the  present  prospects  of  rivalling  vital  processes  in 
the  economical  production  of  staple  organic  compounds  are  very 
slight.  But  this  branch  of  chemistry  is  at  present  in  its  merest 
iatancy,  and  it  would  be  rash  to  pronounce  their  ultimate  realization 
impossible,  as  many  analogous  substitutions  of  artificial  for  natural 
processes  have  been  already  achievci. 


NEW  ORGANIC   COMPOUNDS. 

Me.  B.  C.  Brodie,  Professor  of  Chemistry,  has  made  to  the  Ash- 
molean  Society  at  Oxford,  a  communication  on  a  New  Series  of 
Organic  Compounds,  some  of  the  terms  of  which  he  has  succeeded 
ill  forming.  These  are  the  peroxides  of  the  radicals  of  the  organic 
a^ids,  and  stand  in  the  same  relation  to  those  acids  that  the  peroxide 
of  hydrogen  does  to  water.  Mr.  Brodie  has  prepared  three  of  these 
c  )mpounds,  namely,  the  peroxides  of  benzoyle,  cumenyle,  and  acetyle. 
The  two  former  are  white  crystalline  solids  ;  the  last  an  oleaginous- 
liquid.  The  peroxide  of  acetyle  has  many  properties  resembling  that 
of  hydrogen  ;  for  instance,  it  possesses  a  powerful  bleaching  action  : 
it  is  also  a  somewhat  unstable  body,  and  at  a  high  temperature 
o::plodes  with  great  violence.  It  also  peroxidizes  instantaneously 
tie  protoxide  of  manganese.     

NITBOGEN. 

A  PAPEE  has  been  read  to  the  British  Association,  ' '  On  the  Annual 
"Sield  of  Nitrogen  per  Acre  in  Different  Crops,"  by  Mr.  J,  B.  Lawes 
and  Dr.  J.  H.  Gilbert.     In  a  paper  given  at  the  Dublin  Meeting, 
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in  1857,  on  the  question  of  the  assimilation  of  free  nitrogen  by 
plants,  and  some  allied  points,  the  authors  had  stated  in  general 
terms  that  the  amount  of  nitrogen  yielded  per  acre  per  annum  in 
different  crops,  even  when  uiunanured,  was  considerably  beyond 
that  annually  coming  down,  in  the  forms  of  ammonia  and  nitric  acid, 
in  the  yet  measured  and  analysed  aqueous  deposits  from  the  atmo- 
sphere. The  investigations  then  referred  to  were  still  in  progress  ; 
and  a  desirable  introduction  to  the  record  of  the  results  would 
obviously  be  to  illustrate,  by  reference  to  direct  experiment,  that 
which  had  been  before  only  assumed  regarding  the  yield  of  nitrogen 
in  our  different  crops.  To  this  end  had  been  determined  the  annual 
produce  of  nitrogen  per  acre,  in  the  case  of  various  crops,  which  were 
respectively  grown  for  many  years  consecutively  on  the  same  land  ; 
namely,  wheat,  fourteen  years ;  barley,  six  years  ;  meadow  hay, 
three  years ;  clover,  three  years  out  of  four ;  beans,  eleven  years  : 
and  turnips,  eight  years.  In  the  majority  of  the  instances  referred 
to,  the  yield  of  nitrogen  had  been  estimated,  both  for  the  crop 
grown  without  manure  of  any  kind,  and  for  that  with  purely  mineral 
manure — that  is,  excluding  any  artificial  supply  of  nitrogen.  It  was 
the  object  of  the  present  communication  to  give  a  summary  view  of 
some  of  the  facts  thus  brought  to  light.  Beans  and  clover  were 
shown  to  yield  several  times  as  much  nitrogen  per  acre  as  wheat  or 
barley.  Yet  the  growth  of  the  leguminous  crops,  carrying  off  so 
much  nitrogen  as  they  did,  was  still  one  of  the  best  preparations  for 
the  growth  of  wheat ;  whilst  fallow  (an  important  effect  of  which 
•was  the  accumulation  within  tlie  soil  of  the  available  nitrogen  of  two 
years  into  one),  and  adding  nitrogenous  manures,  had  each  much 
the  same  effect  in  increasing  the  produce  of  the  cereal  crops.  Other 
experimental  results  were  adduced,  whicli  illustrated  the  fact,  that 
four  years  of  wheat,  alternated  with  fallow,  had  given  as  much 
nitrogen  in  the  eight  years  as  eight  crops  of  wheat  grown  consecu- 
tively. Again,  four  crops  of  wheat,  grown  in  alternation  with  beans, 
had  given  nearly  the  same  amount  of  nitrogen  per  acre  as  the  four 
crops  grown  in  alternation  with  fallow  ;  consequently,  also,  much 
about  the  same  as  the  eight  crops  of  wheat  grown  consecutively. 
In  the  case  of  the  alternation  with  beans,  therefore,  the  whole  of 
the  nitrogen  obtained  in  the  beans  themselves  was  over  and  above 
that  which  was  obtained,  during  the  same  series  of  years,  in  wheat 
alone, — whether  it  was  grown  consecutively,  or  in  alternation  with 
fallow. 

Interesting  questions  arose,  therefore,  as  to  the  varying  sources, 
or  powers  of  accumulation,  of  nitrogen,  in  the  case  of  crops  so 
characteristically  differing  from  one  another  as  those  above  referred 
to.  It  had  been  found  that  the  leguminous  crops,  which  yielded  in 
their  produce  such  a  comparatively  large  amount  of  nitrogen  over  a 
given  area  of  land,  were  not  specially  benefited  by  the  direct  applica- 
tion of  the  more  purely  nitrogenous  manures.  The  cereal  crops,  on 
the  other  hand,  whose  acreage  yield  of  nitrogen  under  equal  circum- 
stances was  comparatively  so  small,  were  very  much  increased  by  the 
use  of  direct  nitrogenous  manures.     But  it  was  found  that,  over 
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a  series  of  years,  only  about  four-tenths  of  the  nitrogen  annually 
.supplied  in  manure  for  wheat  or  barley  (in  the  form  of  ammonia 
salts  or  nitrates)  were  recovered  in  the  immediate  increase  of  crop. 
Was  any  considerable  proportion  of  the  unrecovered  amount  drained 
away  and  lost  ?  Was  the  supplied  nitrogenous  compound  transformed 
in  the  soil,  and  nitrogen  in  some  form  evaporated  ?  Did  a  portion 
remain  in  some  fixed  and  unavailable  state  of  combination  in  the 
soil  ?  Was  ammonia  or  free  nitrogen  given  off  during  the  growth 
of  the  plant?  Or,  how  far  was  there  an  unfavourable  distribution, 
and  state  of  combination,  within  the  soil,  of  the  nitrogenous  matters 
applied  directly  for  the  cereal  crops, — those,  such  as  the  leguminous 
crops,  which  assimilated  so  much  more,  gathering  with  greater 
iacility,  and  from  a  diflerent  area  of  soil,  and  leaving  a  sufficient 
available  nitrogenous  residue  within  the  range  of  collection  of  a  suc- 
ceeding cereal  crop  ? 

These  questions,  among  others,  which  their  solution  more  or  less 
involved,  required  further  elucidation  before  some  of  the  most  promi- 
nent of  agricultural  facts  could  be  satisfactorily  explained.  Com- 
jiaring  the  amount  of  nitrogen  yielded  in  the  different  crops,  when 
£T0wn  without  nitrogenous  manure  as  above  referred  to,  with  the 
amount  falling  in  the  measured  aqueous  deposits,  as  ammonia  and 
nitric  acid,  it  appeared,  taking  the  average  result  of  the  analyses  of 
three  years'  rain,  that  all  the  crops  yielded  considerably  more,  and 
some  very  much  more,  than  so  came  down  to  the  soil.  The  same 
■was  the  case  when  several  of  the  crops  had  been  grown  in  an  ordi- 
nary rotation  with  one  another,  but  without  manure,  through  two  or 
three  successive  courses.  Was  this  observed  excess  in  the  yield  over 
tlie  yet  measured  sources  at  all  materially  due  merely  to  exhaustion 
previously  accumulated  nitrogenous  compound  within  the  soil  'I 
Was  it  probably  attributable  chiefly  to  the  absorption  of  ammonia  or 
n.tric  acid,  from  the  air,  by  the  plant  itself^  or  by  the  soil  ?  Was 
there  any  notable  formation  of  ammonia  or  nitric  acid  from  the  free 
nitrogen  of  the  atmosphere  ?  Or  did  plants  generally,  or  some  in 
particular,  assimilate  this  free  nitrogen  ?  As  already  intimated, 
cme  of  the  points  which  had  been  alluded  to  were  at  the  present 
*i;ne  under  investigation  ;  the  authors  having  in  this  the  able  assis- 
tance of  Dr.  Pugh.  Others,  it  might  be  hoped,  would  receive  eluci- 
A.tion  in  the  course  of  time.  ITiere  of  course  still  remained  the 
w.der  questions  of  the  original  source,  and  of  the  distribution  and 
«i  -culation  of  combined  nitrogen  in  the  soil,  in  animal  and  vegetable 
life  on  the  earth's  surface,  and  in  the  atmosphere  above  it. 


ANIMAL    AMSIOXIA. 

A  PAPEK  has  been  read  to  the  British  Association,  "  On  Animal 
Ammonia  :  its  Formation,  Evolution,  and  Office,"  by  the  Rev.  J.  B. 
Rade.  The  author,  after  referring  to  the  testimony  of  Brande  and 
Schlossbergei-  as  to  our  ignorance  of  the  cause  of  the  coagulation  of 
ths  blood,  and  pointing  out  the  near  approach  to  the  solution  of  the 
fr  >blem  by  Raspail,  proceeds  to  show  that  Dr.  Richardson,  in  his 
a»i«nt  work  on  the  subject,  has  the  undivided  and  justly-rewarded 
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merit  of  proving  that  coagulation  loroceeds  solely  in  proportion  to 
the  evolution  of  ammonia. 

With  reference  to  his  own  views  on  the  subject  of  the  paper,  the 
author  makes  the  following  observations : — Ammonia,  as  well  as 
fibrin,  exists  in  the  blood,  and  we  have  now  sufficient,  or  rather 
cumulative  proof,  that  the  necessary  solution  of  fibrin  is  caused  by 
the  agency  of  this  volatile  alkali.  It  is  also  equally  apparent  that  a 
nice  adjustment  of  the  quantity  of  this  alkali  is  indispensable,  since 
an  excess,  operating  beyond  the  production  of  fluidity,  would  tend 
to  dissolve  the  blood  corpuscles  themselves,  and  a  defect  would  be 
marked  by  the  deposition  of  iibrin  in  the  heart  or  arteries.  But 
though  ammonia  is  formed,  and  that  in  larger  quantities  than  is  re- 
quired for  its  primary  office  and  operation,  viz.,  the  solution  of 
fibrin,  yet  the  excess  is  with  great  care  drawn  away  from  the  blood, 
and  used  where  nature  requires  it.  As  a  gentle  stimulant,  its  pre- 
sence is  required  throughout  the  whole  system,  and  accordingly  it 
enters  along  with  fibrin  into  the  formation  of  muscular  tissues.  This 
I  showed  many  years  ago  in  a  paper  read  before  the  Microscopical 
Society  of  London.  It  is  true  that  my  experiments  on  the  presence 
of  ammonia,  quoiri  ammonia,  in  breath,  flesh  and  animal  tissues 
generally,  were  received  with  much  caution,  or  rather,  I  may  say, 
with  hesitation  and  doubt,  and  even  ocular  demonstration  failed  for 
a  time  to  remove  foregone  conclusions  ;  but  the  existence  of  am- 
monia as  a  normal  excrete  of  the  body  is  now  recognised  by  all 
parties  as  an  important  and  undisputed  fact,  and  its  power  and 
office  as  a  solvent  of  the  fibrin  of  the  blood  is  exactly  determined. 

The  primary  source  and  formation  of  this  alkaline  solvent,  er 
what  leads  to  its  normal  development,  is  a  physiological  problem 
yet  unsolved.  Its  elements  are  well  known,  but  whence  derived,  or 
how,  or  in  what  part  of  the  body,  if  in  it  at  all,  the  chemical  com- 
bination is  effected,  are  questions  which  are  supposed  to  point  to 
additional  illustrations  of  the  limit  of  human  investigation  and 
reason.  Yet  that  it  is  absolutely  within  the  body  that  the  forma- 
tion of  the  alkaline  compound  takes  place,  appears  to  be  capable  of 
proof.  I'or  it  is  quite  certain,  as  the  result  of  repeated  experiment, 
that  the  ammonia  found  in  the  breath, —  varying  so  much  in  different 
persons  at  the  same  time,  and  in  the  same  person  on  differerit  parts 
of  the  same  day,  and  especially  during  the  different  conditions  of 
rest,  exercise,  and  fatigue, — is  not  the  mere  return  of  the  minute 
portion  inspired  with  the  air.  And  if  the  air,  when  charged  with 
its  unifonn  small  quantity,  fail  so  manifestly  in  supplying  even  the 
ammonia  of  the  breath,  it  must  of  course  be  rejected  as  the  source 
of  that  .idditional  quantity  which  at  the  same  time  is  found  in  every 
part  of  the  body. 

The  source  and  formation  of  this  alkali,  therefore,  is  not  ab  extra. 
It  seems,  perhaps,  probable  that  animal  ammonia  is  formed  initially  ! 
in  the  blood,  of  which  the  two  leading  ingredients,  albumen  and  j 
fibrin,  are  equally  rich  in  nitrogen  ;  for  this  element  exists  in  albu-  j 
men,  according  to  the  analysis  of  Gay-Lussac,  in  the  proportion  of  i 
15 '7  per  cent.,  and  of  19-9  per  cent,  in  fibrin  ;  while  hydrogen,  the    I 
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other  element  of  ammonia,  is  in  the  proportion  of  7  per  cent,  in 
each.  The  elements  of  the  alkali,  therefore,  are  present,  and  are 
})artiy  nsed  for  the  formation  of  substances  which  are  products  of 
subtle  chemical  action.  Now,  in  the  veritable  kingdom,  the  com- 
bination of  these  elements  for  the  formation  of  vegetable  ammonias 
is  a  common  and  recognised  phenomenon  ;  and  similarly, — to  extend 
the  views  of  Dr.  Richardson, — in  the  exquisite  balance  of  the 
chemical  forces  in  the  blood,  it  is  arrani,'e<l  that  the  blood  should  be 
f-iebly  alkaline  from  fixed  alkali  or  alkaline  salt ;  not  suflBciently 
alkaline  to  hold  tibrin  in  solution,  but  sufiSciently  so  to  leave  the 
ToLatile  alkali  free  for  this  purpose,  when  formed  in  the  closed 
chambers  of  the  circulation. 

I  am,  therefore,  less  disposed  than  my  friend  Dr.  Richardson  to 
LsAve  this  point  an  open  question,  but  rather  to  meet  his  inquiry, 
vhere  is  ammonia  first  formed  ?  with  the  reply,  in  blood  itself.  It 
ii  with  some  satisfaction  I  can  add,  that  Dr.  Richardson  himself 
gives  his  imiyrtmatur  to  this  theory.  If  this  view,  then,  be  any- 
t  jing  like  an  accurate  statement  of  the  chemistry  of  nature,  it  con- 
firms and  harmonizes  with  the  fact,  that  the  fonnation  of  ammonia 
i;  a  continuous  process.  The  portion  which  maiiitains  fluidity  at  a 
given  moment  does  not  remain  to  exercise  this  otfice  for  hours  or 
days,  but  its  evolution  direct  from  the  blood  is  as  necessary  and  con- 
tinuous an  act  as  its  formation.  Hence  it  passes  along  with  tibrin — 
iii  fact  carries  the  fibrin,  as  its  solvent,  to  every  part  of  the  body, 
ti)  supply  its  daily  waste ;  and  having  performed  this  ofiice,  and 
Sivtisfied  every  other  demand,  the  excess  is  evolved,  in  consequence 
of  its  equal  diffusion,  from  every  excretory  surface,  and  very  largely, 
aj  I  have  heretofore  proved,  from  the  surface  of  the  lungs  in  the 
expired  air  of  the  breath. 

The  evolution  of  ammonia  from  the  surface  of  the  body  may  be 
p -oved  by  an  interesting  experiment  which  happens  not  to  have 
fc  und  a  place  in  Dr.  Richardson's  admirable  list  of  400  save  one. 
li'  a  glass  vessel,  of  suitable  shape,  having  its  inner  surface  just 
nr  oistened  with  hydrochloric  acid,  be  placed  on  any  part  of  the  body 
when  warm  with  exercise,  and  therefore  in  a  slight  state  of  perspira- 
ii  m,  evolved  ammonia  will  be  taken  up  by  the  acid  ;  and  if  collected 
in  a  littls  distilled  water,  the  hydrochlorate  may  be  received  and 
crystallized  by  evaporation  on  a  slip  of  glass  for  the  microscope. 
Tie  same  experuueat  may  also  be  performed  on  the  bodies  of  horses 
ar  d  other  animals. 

The  general  experiments  which  prove  the  existence  of  ammonia 
in  breath  are  now  too  well  known  to  need  description  :  but  there  is 
a  new  experiment  of  considerable  importance,  as  confirming  the 
proof  of  these  two  propositions — that  there  is  a  volatile  alkali  evolved 
in  the  breath,  and  that  this  alkali,  having  the  property  of  maintain- 
ing the  fluidity  of  the  blood,  is  ammonia.  Dr.  Richardson  has 
pi  oved  that  in  the  experiment  of  passing  the  vapour  of  blood  through 
blx)d,  coagiUation  is  suspended  by  the  agency  of  a  volatile  prin- 
ci]>le,  and  he  has  also  proved  by  experiment  that  this  volatile  prin- 
«:)ie  is  ammonia.  Now,  the  vapour  of  blood  is  a  large  constituent 
N 


194  YEAE-BOOK  OF  FACTS. 

of  the  vapour  of  breath,  and  the  effect  of  passing  this  latter  vapour 
through  blood  is  precisely  similar  to  that  of  the  former.  If  a  portion 
of  blood  be  received  in  a  vessel,  and  the  expired  air  and  vapour  of 
breath,  collected  in  quantity  and  in  a  suitable  apparatus,  be  passed 
through  it,  the  fluidity  of  the  blood  is  maintained  so  long  as  the  ex- 
periment is  continued  ;  thus  furnishing  a  proof  of  the  escape  of  a 
volatile  agent  in  the  breath,  which  agent  by  direct  experiment  upon 
it  is  proved  to  be  ammonia.  This  experiment  is  in  all  respects 
most  satisfactory.  Had  it  failed,  the  whole  subject  would  again  be 
enveloped  in  its  ancient  mystery,  and  we  should  say  with  Brande 
that  the  cause  of  coagulation  is  still  unexplained.  True,  we  should 
know  that  the  vapour  of  blood  sustains  fluidity,  and  that  its  volatile 
alkali,  ammonia,  sustains  fluidity  also  ;  but  so  do  the  fixed  alkalis, 
potash  and  soda,  which  are  proved  to  be  inoperative  as  the  cause  of 
coagulation. 

If  then  the  vapour  of  breath,  which  is  characterized  by  the  same 
volatile  agent  as  the  vapour  of  blood,  failed  to  prevent  coagulation, 
we  must'  unavoidably  be  led  to  the  conclusion  that,  notwithstanding 
the  evidence  of  experiment  in  a  given  direction  in  favour  of  am- 
monia, there  is  a  still  more  subtle  agency  at  work,  even  during  the 
evolution  of  this  alkali  from  newly-drawn  blood,  which  is  the  true 
and  ultimate  cause  of  coagulation.  Ammonia,  like  potash  and  soda, 
would  then  be  looked  upon  as  a  mere  proximate  agent  in  sustaining 
fluidity,  and  its  evolution  would  cease  to  be  acknowledged  as  the 
final  and  eflEicient  cause  of  coagulation. 


ABSORBENT   POWEKS   OJP   SOILS. 

Dk,  Daubent  has  read  to  the  Chemical  Society,  a  communi- 
cation he  had  received  from  Baron  Liebig,  relating  to  the  Absorbent 
Powers  of  Soils.  Baron  Liebig  maintained  that  the  spongioles  of 
plants,  in  obtaining  their  supply  of  saline  matter,  did  not  act  by 
simple  absorption,  but  exerted  a  real  decomposing  action  upon  cer- 
tain ill-defined  compounds  which  the  saline  matter  formed  with  the 
insoluble  constituents  of  the  soil.  Dr.  Daubeny  also  referred  to  the 
ammoniacal  emanations  from  volcanoes,  and  suggested  that  they 
might  arise  from  the  aqueous  decomposition  of  certain  nitrides,  such 
as  the  nitride  of  boron,  and  the  nitride  of  titanium. 


PATENT   SEWAGE  MANURE. 

Me.  J.  A.  Manning,  of  the  Inner  Temple,  who  has  devoted  much 
time  and  study  to  the  Sewage  Manure  question,  and  patented  several 
inventions  connected  with  it,  has  completed  a  further  patent 
for  the  manufacture  or  production  of  Manures  or  fertilizing  agents 
from  Sewage  Liquors,  in  combination  with  the  dry  wastes  of  towns. 
The  patentee  proposes  to  collect  the  sewage  flow  in  suitable  tanks 
or  reservoirs,  and  there  mix  it,  for  the  purpose  of  precipitating  the 
solid  matters  with  alum  sludge,  or  its  chemical  equivalents.  The 
supernatant  and  clarified  liquid  is  then  permitted  to  flow  off",  and 
may  be  advantageously  employed  for  the  irrigation  of  land.  The 
remaining  solid  or  semi-fluid  matter  resulting  from  the  treatment  is 
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then  deposited  in  a  suitable  receptacle,  and  mingled  with  the  dry 
wastes  or  refuse  of  townn,  including  refuse  matter  from  manufactories, 
f.nd  all  those  matters  contained  in  the  house,  dust-bins,  pits,  &c. , 
such  as  ashes,  decayed  refuse  vegetable  matter,  faecal  matter,  and 
also,  if  found  advantageous,  the  sweepings,  droppings,  and  offal  of 
roads,  streets,  and  markets,  and  other  refuse  matters  of  a  fertilizing 
nature,  which  do  not  form  a  part  of  the  ordinary  sewage  dischar^. 
To  facilitate  the  formation  of  this  mixture  into  matter  sufficiently 
solid  for  carting,  the  refuse  matters,  before  being  added  to  the 
sewage,  may  be  more  or  less  ground  or  pulverized  if  found  desirable. 
By  this  means  a  solid,  easily  portable  fertUizer  of  great  agricultural 
value  will  be  obtained. — Meclianics'  Magazine,  No.  1S30. 


THE   THAMES  WATER. 

During  the  summer  of  the  past  year,  great  apprehension  was 
txcited  in  the  Metropolis  by  the  impure  state  of  the  River  Thames, 
E^gravated  by  two  causes — the  sewage  of  London  daily  flowing 
into  it,  and  the  accumulation  of  sewage  in  the  form  of  mud  along 
its  banks  :  and  the  extraordinary  heat  of  the  weather,  the  ther- 
iQometer  having  risen,  at  the  close  of  June,  to  the  height  of  94"5 
degrees  in  the  shade .  We  have  not  space  to  detail  the  measures 
^rluch  were  taken,  or  the  suggestions,  remedial  and  preventive,  for 
staying  this  frightful  evil.  A  Committee  of  Parliament,  appointed 
t3  report  upon  Mr.  Gumey's  plan  for  the  purification  of  the  Thames, 
received  a  large  amount  of  evidence  and  advice  from  various  engi- 
reers  of  eminence  ;  and  much  valuable  experience  was  collected  in 
the  examination  of  the  various  plans  of  Drainage,  the  proposed 
rsmedy  ;  as  well  as  in  the  evidence  of  the  medical  authorities.  From 
the  latter  we  quote  the  following  explanation  of  the  extrabrdinary 
state  of  the  River  in  June  last,  by  Dr.Letheby,  in  his  Quarterly 
Ileport  on  the  Health  of  the  City  of  London,  presented  to  the  City 
Commissioners  of  Sewers,  dated  July  6,  1858  : — 

The  high  temperature  of  the  last  month  (June),  together  with  the  continued 
a  )sence  of  rain,  has  caused  the  Thames  to  assume  an  appearance  and  to  mideiijo 
a  change  which  has  never  before  been  witnessed.  I  have  been  engaged  for  the 
kst  fortnight  in  making  daily  examinations  of  Thames  water  at  different  jioints 
b  !tween  Teddington-lock  and  Greenwich,  and  the  results  of  these  examinations 
a:-e  that  the  river  is  anusualW  charged  with  sea^salt  and  organic  matter.  The 
o  «anic  tide  in  the  river  has  risen  as  high  as  Wandsworth,  and"  has  thus  contami* 
n  itcd  the  water  with  saline  and  other  impurities  of  the  sea.  As  a  rule,  the  soluble- 
ii  organic  eonstilaents  of  the  river  do  not  exceed  45  grains  in  the  gallon  at  high 
ti  ie  at  London  Bridge,  and  the  organic  impurity  is  not  more  than  4  grains  in  tJie 
giUon:  but  during  the  last  fortnight  the  saline"  elements  have  amounted  to  131 

f-ains  in  the  gallon,  and  the  organic  to  12.  Even  at  Westminster  Bridge,  thej- 
we  reached  to  69  grains  per  gallon,  and  the  organic  matter  to  o"6.  The  propor- 
ti  MS  at  other  places  at  Ugh  and  low  tides  are  given  in  the  fifth  table  of  the  Appendix, 
and  they  show  that  the  sea-water  has  risen  to  a  great  height  in  the  bed  of  the 
river.  Now,  all  experience  proves  that  whenever  such  a  mixture  as  this  occurs  at 
h  gh  temperature,  putrefaction  of  a  most  oftensive  character  is  set  up.  The  sew- 
aj.-e  and  the  orgame  matter,  and  sulphates  of  the  sea-water,  have  acted  on  each 
other,  and  have  produced  the  state  of  things  with  which,  for  the  last  fortnight,  we 
h.we  been  so  familiar.  The  inky  appearance  of  the  river  has  been  caused  bv  the 
«:  alien  of  the  sulphuretted  hydrogen  by  the  iron  of  the  clav.  This  has  been  the 
■ilvation  of  our  Uves,  for  offensive  as  has  been  the  vapour  evolved  from  the  river. 
N  2 
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it  is  as  nothing  in  comparison  with  what  it  would  have  been  if  the  much-abused 
clay  from  the  lower  shores  of  the  river  had  not  fixed  the  miasm  in  a  solid,  invola- 
tile  form.  As  it  is,  however,  the  gases  evolved  from  the  water  amount  to  about 
15  cubic  inches  per  gallon.  They  consist  chiefly  of  carbonic  acid  with  ammonia, 
nitrogen,  and  a  trace  of  oxygen.  They  do  not  contain  sulphuretted  hydrogen, 
but  they  contain  a  stinking  vapour  wliich  is  in  the  highest  degree  ofiensivc,  and 
wMch  inhaled  produces  slight  headache,  giddiness,  and  nausea.  The  water  at 
midstream  is  charged  with  the  higher  forms  of  animal  and  vegetable  infasorial 
life ;  but  that  at  the  shore  is  so  lethal  in  its  quaUties,  that  nothing  exists  in  it  but 
the  lowest  forms  of  fungi  and  the  simplest  of  living  creatures. 

With  all  this  condition  of  the  Thames,  liowever,  the  health  of  the  metropolis 
has  been  remarkably  good,  and  the  fact  is  illustrated  not  merely  by  the  mortality 
returns,  but  also  by  the  still  more  significant  returns  of  sickness.  In  the  cone- 
sponding  period  of  last  year,  the  cases  of  fever,  diarrhaa,  and  dysenterj'  attended 
in  the  City  by  the  medical  officers  of  the  unions  amounted  to  293  of  the  former 
and  181  of  the  latter ;  but  during  the  past  quarter  they  were  only  202  of  the 
former  and  9i  of  the  latter.  It  may  be  thought,  perhaps,  that  as  the  City  is  only 
a  small  section  of  the  metropohs,  it  does  not  represent  the  condition  of  the  whole ; 
but  returns  have  been  collected  by  the  medical  ofiicers  of  health  throughout  the 
whole  of  the  capital,  and  those,  like  the  last,  show  a  great  falling  ofl'  in  the  pro- 
portion of  zymotic  disease.  In  the  twelve  weeks  of  last  year  there  were  nearly 
80,000  cases  of  sickness  returned,  and  during  the  present  period  returns  have 
been  more  fully  obtained,  and  they  embrace  as  many  as  114,000  cases  of  sickness. 
Of  the  former,  the  proportion  of  "fever  cases  amounted  to  22'4  per  1000,  and  of 
diarrhoea  and  dysentery  to  40'5;  but  of  the  latter,  the  proportions  are  lG-2  and 
25"1. 

I  am  not  in  a  condition  to  account  for  these  remarkable  facts.  It  may  be  that 
the  prevailing  winds  of  the  season  have  diluted  the  miasm,  and  have  wafted  it 
quickly  away  from  the  more  densely  populated  parts  of  the  City;  or  it  maybe 
that  the  unusual  amount  of  ozone  in  the  air  has  exerted  its  beneficial  influence  by 
oxidizing  the  organic  poison ;  or  it  may  be  that  the  strength  of  the  human  system 
after  the  bracing  influence  of  winter  has  been  suflScient  to  resist  the  morbiiic 
action  of  the  malaria ;  or  it  may  be,  as  some  have  said,  that,  ofl'ensive  as  is  the 
stink  of  the  vapour,  it  has  no  lethal  action  on  the  animal  system,  for,  to  use  the 
words  of  a  reviewer  in  one  of  the  medical  journals,  "there  is  no  necessary  con- 
nexion between  bad  odours  and  poisonous  miasms;  for  we  find  that  some  of  the 
most  pestilential  places  in  the  world,  such  as  the  mouths  of  certain  African  rivers, 
the  sunderbunds  of  the  Ganges,  the  Pontine  Marshes,  and  our  own  fens,  give  no 
evidence  of  a  poison  by  their  odour;  while  conversely  we  may  have  an  atmosphere 
charged  with  the  most  horrid  stinks  without  its  being  dangerous  to  health,  or,  at 
any  rate,  productive  of  fevers,  &c."  My  own  opuiion  is,  that  the  effects  of  the 
Thames  vapours  have  been  warded  off  by  the  healthy  and  vigorous  condition  of 
the  body  at  this  season  of  the  year ;  and  that  if  the  putrid  miasms  come  to  operate 
upon  us  during  the  autumn,  when  the  vital  powers  are  exhausted  and  the  animal 
frame  relaxed  by  the  heat  of  summer,  the  effects  may  be  very  serious. 


SULPHURETTED   HTDKOGEN  IN  THAMES  WATER. 

Dr.  Medlock  has  communicated  to  The  Builder,  the  following 
result  of  some  experiments  he  has  recently  made  with  the  view  of 
deciding  the  much- vexed  question  regarding  the  existence  or  non- 
existence of  Sulphuretted  Hydrogen  in  the  Water  of  the  Thames. 

When  we  bear  in  mind  the  enormous  quantity  of  sewage,  rich  in 
sulphur  compounds,  which  daily  flows  into  the  river,  it  will  be  evi- 
dent that  much  sulphuretted  hydrogen  must  be  present,  altliough, 
strange  to  say,  several  eminent  anal^-sts  have  failed  to  detect  it  by 
chenaical  tests,  and  have  consequently  denied  its  existence. 

Recently,  I  have  collected  several  samples  of  Thames  water  from 
the  pier  of  Hungerford- bridge.  In  each  specimen  I  recognised 
sulphuretted  hydrogen,  but  the  quantity  in  the  samples  varied  con- 
siderably.    The  method  adopted  for  detecting  this  gas  was  as  fol- 
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lows  : — A  piut  of  water  was  introduced  into  a  glass  flask,  over  the 
mouth  of  which  was  placed  a  pieae  of  white  blotting-paper,  moist- 
ened with  acetate  of  lead.  On  gently  heating  the  water,  the  test 
jiaper  became  in  a  few  minutes  discoloured  by  the  sulphuretted 
hydrogen  expelled,  but  the  depth  of  coloiu-  imparted  to  the  paper 
differed  very  remarkably :  in  some,  the  colour  was  a  light  brown  ; 
in  othei-3,  almost  black.  This  variation  of  colour  was  due,  as  subse- 
quent experiments  proved,'  to  the  degree  of  mjitation  to  which  the 
v.-ater  was  exposed  previously  to  analysis.  If  a  bottle  was  only 
fartially  filled,  the  shaking  of  the  water  in  its  carriage  from  the 
river  to  the  laboratory  expelled  nearly  every  trace  of  gas,  and  on 
removing  the  stopper  it  escaped  ;  but  in  bottles  quite  filled  and  well 
stoppered  no  agitation  could  take  place,  and  consequently  the  gases 
remained  in  solution.  This  may  perhaps  explain  why  several  chemists 
Lave  recently  failed  to  detect  sulphuretted  hydrogen  in  Thames 
v.ater. 

Having  noticed  this  peculiar  circumstance,  it  appeared  important 
t)  determine  the  raptditi/  with  which  sulphuretted  hydrogen  is 
expelled  irom.  water  by  agitation.  To  this  end  I  prepared  a  quantity 
of  sulphuretted  hj'drogea  water,  containing  in  each  imperial  pint 
li"72  cubic  inches  of  gas,  at  60  degrees  Fahrenheit. 

A  pint  of  this  solution  gently  stirred  in  an  open  glass  beaker  for 
five  minutes  lost  11 '57  cubic  inches,  and  retained  3'15  cubic  inches. 
A  second  pint,  stirred  for  ten  minutes,  lost  13'95  cubic  inches, 
and  retained  0'77  cubic  inch. 

A  third  pint,  stirred  for  twenty  minutes,  lost  14 "29  cubic  inches, 
and  retained  0"43  cubic  inch. 

.  A  fourth  pint,  stirred  for  half  an  hoiu-,  retained  only  sufficient 
silphuretted  hydrogen  to  impart,  when  heated,  but  a  very  shght 
colouration  to  lead  paper.  The  above  experiments  were  made  in  a 
room  of  a  temperature  of  63"  Fahr.  At  a  higher  temperature,  the 
e  icape  of  the  gas  is  much  more  rapid  and  complete. 

During  the  recent  hot  weather,  the  water  of  the  Thames  has 
attained  a  temperature  of  from  70"  to  75" ;  and  as  the  slightest  agita- 
tion of  the  water  at  this  temperature  will  cause  the  expulsion  of 
u  iarly  all  the  sulphuretted  hydrogen  it  receives  from  the  sewers,  your 
readers  may  form  some  idea  of  the  extent  to  which  the  atmosphere 
n  ;ar  the  river  has  been  recently  contaminated. 

I  have  made  an  extensive  series  of  experiments  with  other  gaseous 
products  of  the  decomposition  of  animal  matter ;  but  as  the  details 
v  ould  occupy  too  much  of  your  valuable  space,  I  will  confine  myself 
t)  mentioning  the  import;int  fact,  that  of  all  the  gases  which  are 
soluble  in  water,  more  than  nine-tenths  of  the  quantity  of  gas  held 
ill  solution  is  expelled  by  ten  minutes'  agitation. 


moerell's  dislsfectikg  fluid. 

This  very  useful  Disinfecting  and  Deodorizing  Fluid  is  a  highly 

oncentrated  solution  of  chloride  of  zinc,  which  is  certainly  prefe- 

rikble  to  chloride  of  lime  in  all  cases  where  the  corrosive  power  or 

8t,rong  odour  of  the  latter  are  objectionable,  as  in  sick  rooms,  or 
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indeed  in  dwellings  generally.  The  chloride  of  zinc  is  comparatively 
inoffensive  as  regards  smell  or  corrosive  vapours,  and  has  been  proved 
at  the  same  time  to  act  as  a  powerful  disinfectant.  It  appears  to 
be  now  in  very  general  use  in  her  Majesty's  service,  and  in  passenger 
and  merchant  ships,  &c. 

AIR   OF   TOWNS. 

Dr.  Angus  Smith  has  read  to  the  Chemical  Society  a  paper  "  On 
the  Air  of  Towns."  The  author  had  not  been  able  to  detect  ozone 
in  the  air  of  Manchester,  but  at  some  little  distance  it  was  easily 
recognisable  when  the  wind  was  not  blowing  from  the  town.  The 
air  of  Manchester  was  always  acid,  and  the  rain-water  so  acid  as 
immediately  to  redden  litmus  infusion.  Dr.  Smith  employed  per- 
manganate of  potass  as  a  reagent  for  estimating  the  amount  of 
organic  matter  in  the  air.  Among  other  results,  he  found  that  a 
definite  amount  of  a  standard  solution  of  the  salt  was  decolourized 
by  22  measures  of  air  from  the  high  ground  in  the  neighbourhood  of 
Preston,  by  9  measures  of  air  from  an  open  street  in  Manchester,  by 
5^  measures  of  air  from  between  some  small  houses  on  the  banks  of 
the  Medlock  river,  by  2  measures  of  air  from  a  closed  carriage  of 
passengers,  and  by  1  measure  of  air  from  the  backyard  of  a  house  in 
a  low  and  closely-built  neighbourhood.  A  very  noticeable  difference 
was  observed  when  blood  was  agitated  with  different  varieties  of  air. 
Contrary  to  expectation,  the  air  of  the  town  was  found  to  exert  a 
greater  reddening  effect  than  the  air  of  the  sea-shore. 


OZONOMETER. 

Dr.  Lankester  has  exhibited  to  the  British  Association  an 
Instrument  for  Measuring  the  Constant  Intensity  of  Ozone.  This 
ozonometer  consisted  of  two  small  rollers  included  in  a  box,  which 
were  moved  by  means  of  ordinary  clockwork.  Over  the  roller  a 
strip  of  paper,  prepared  with  iodide  of  potassium  and  starch,  is 
allowed  to  revolve,  the  paper  becoming  exposed  to  the  air  for  an  inch 
of  its  surface  in  the  lid  of  the  box.  Twenty-four  inches  of  paper 
pass  over  the  rollers  in  the  course  of  the  twenty-four  hours,  and  thus 
registers,  by  its  colour,  the  intensity  of  the  action  of  ozone  in  the 
atmosphere.  By  this  instrument  the  intensity  of  the  ozone  for  every 
hour  in  the  twenty-four  could  be  registered,  and  minima  and 
maxima  with  an  average  be  ascertained.  The  register  of  ozone 
could  also  be  compared  with  those  of  the  anemometer,  and  the  rela- 
tion of  ozone  to  the  direction  and  force  of  the  wind  ascertained.  Dr. 
Lankester  pointed  out  the  importance  of  ascertaining  the  presence  of 
ozone,  on  account  of  its  undoubted  relation  to  health.  He  drew 
attention  to  a  series  of  tables  which  had  been  drawn  up  from  the 
registrations  of  the  anemometer  made  at  London,  Blackheath, 
and  Felixstow,  on  the  coast  of  Suffolk.  From  these  it  was  seen 
that  the  relation  of  these  three  places  was  as  0,  22,  and  55,  The  in- 
strument acted  also  as  a  clock,  and  the  time  could  be  accurately 
marked  upon  the  ozonized  paper. 

JNIr.  Marshall  made  some  remarks  on  his  own  observations  during 
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the  last  twelve  months,  and  stated  that  he  had  not  been  able  to 
discover,  though  assisted  in  the  investigation  by  medical  gentlemen, 
that  there  was  any  obvious  connexion  between  ozone  and  the  state 
of  health.  

DEODOBIZIXG   AND   DISINFECTING   PROCESS. 

Messes.  Condt  have,  at  their  Chemical  Works  at  Battersea, 
made  some  experiments  with  their  Disinfecting  Fluid,  which  con- 
sists of  solutions  of  manganate,  or  per-manganate  of  soda  or  potash 
— salts  which,  in  consequence  of  their  containing  and  emitting  with 
facility  a  large  quantity  of  oxygen,  are  peculiarly  applicable  to  pur- 
poses of  disinfection  and  deodorization.  Used  as  a  test  of  the 
purity  of  water,  these  results  were  obtained — that  while  distilled 
water  assumed  and  retained  to  a  great  extent  the  purple  colour  of 
the  fluid  when  mixed  with  it,  the  presence  of  organic  matter  was 
indicated  in  the  case  of  spring  and  less  pure  water  by  the  rapid  de- 
■colourization  of  the  disinfecting  substance.  The  action  of  the  fluid 
as  a  test  of  the  comparative  purity  of  difi'erent  waters  ha\-ing  been 
thus  ascertained,  its  operation  as  contrasted  with  that  of  lime,  which 
has  been  used  at  an  expense  of  1500?.  per  week  to  obviate  the  stench 
arising  from  the  Thames,  was  shown  by  the  following  process. 
Two  large  glasses  were  filled  with  sewage  water  emitting  a  most 
oflfeDsive  odour,  that  in  one  of  the  glasses  being  subjected  to  the 
action  of  lime,  while  into  the  other  a  small  quantity  of  the  disin- 
fecting fluid  was  poured.  Both  those  substances  operated  efiectuaUy 
as  precipitants,  but  it  was  alleged  that,  whereas  in  the  case  of  the 
former  deodorization  simply  had  taken  place,  in  the  case  of  the 
latter  actual  disinfection  had  been  produced,  owing  to  the  fact  that 
the  organic  impurities  contained  in  the  water  which  had  been  sub- 
jected to  its  influence  had  undergone  a  process  of  combustion,  and 
that  the  cause  of  the  odour  or  putrefaction  had  in  consequence  been 
permanently  removed,  instead  of  being  merely  temporarily  dis- 
guised. 

In  illustration  of  this  view,  the  test  of  its  capability  to  retain  the 
<X)lour  of  the  disinfecting  fluid  was  applied  to  the  water  in  each  of 
the  glasses,  when  the  continued  presence  of  organic  matter  in  that 
which  had  been  treated  by  lime,  and  the  absence  of  such  matter  in 
the  instance  in  which  the  fluid  had  been  used,  would  appear  to  be 
■established  by  the  decolourization  in  the  one  case,  and  the  retention 
of  the  colour  in  the  other  case,  of  the  disinfecting  agent.  The  result 
of  the  application  of  such  an  agent  at  the  vaiious  outlets  of  the 
sewers  running  into  the  Thames  would  be,  in  the  opinion  of  the 
patentees,  to  obviate  a  nuisance  which  has  now  assumed  so  serious 
a  character.  It  is  admitted  that  the  process  would  involve  a  consi- 
derably larger  outlay  than  would  be  necessary  in  the  case  of  lime  ; 
but  then  the  Messrs.  Condy  contend  that  that  outlay  would  be  more 
than  counterbalanced  by  the  value  of  the  deposit  which  would  be 
created  under  the  operation  of  their  scheme,  and  which  they  say 
would  retain  all  its  fertiUzing  properties,  while  that  created  under 
the  action  of  lime  had  been  proved  by  experience  to  be  completely 
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worthless  as  a  fertilizing  agent.  Nothing,  it  may  be  added,  couid 
be  more  complete  than  the  success  of  tlie  fluid  in  rendering  the  im- 
pure water  upon  which  it  acted  clear  and  devoid  of  all  offensive 
odour.  How  far  it  would  tend  to  solve  the  great  Thames  problem 
it  is  for  the  proper  authorities  to  determine. — Times'  lleport. 

THE   PEESERVATION   OF   THE   DEAD. 

The  process  patented  by  IM.  Falcony,  a  French  chemist,  for 
Embalming  and  Preserving  Dead  Bodies,  though  it  has  for  several 
years  been  in  use  in  some  of  the  principal  cities  on  the  continent^ 
has  but  recently  been  introduced  into  this  country,  and  even  yet  it 
is  Uttle  known,  if  at  all,  beyond  the  limits  of  the  medical  profession. 
It  is  probable,  however,  that  the  highly  successful  result  of  an  experi- 
ment which  took  place  recently  at  the  Grosvenor  School  of  Medi- 
cine will  not  only  estabhsh  its  efliciency  among  the  medical  autho- 
rities of  London,  but  will  lead  to  its  general  use  throughout  the 
country.  The  preparations  of  M.  Falcony  are  of  two  kinds — one,  a 
fluid,  intended  to  preserve  the  body  from  decay  for  an  indefinite 
period  ;  and  the  other  a  powdez-,  designed  to  prevent  decomposition 
for  a  considerable  time,  or  to  arrest  active  putreAxction  if  it  have 
already  commenced.  Both  processes  were  subjected  to  a  minute 
examination,  but  it  was  to  the  latter,  as  being  of  greater  impor- 
tance and  utility  than  the  other,  that  attention  was  chiefly  directed. 
The  subject  of  the  experiment  was  the  body  of  a  man  who  died  of 
erysipelas  on  the  21st  of  September.  It  was  taken  to  the  school  on 
the  24th  in  an  advanced  stage  of  putrefaction,  the  head  and  face 
being  greatly  swollen  and  discoloured.  The  trunk  was  also  much 
decayed,  and  it  was  pronounced  by  Dr.  Halford,  the  lecturer  on 
anatomy,  to  be  totally  unfit  for  dissection. 

On  the  following  day,  the  25th,  M.  Falcony  commenced  his 
operations,  which  were  conducted  in  the  presence  of  several  gentle- 
men of  considerable  professional  eminence.  He  covered  the  bottom 
of  the  coffin  with  his  powder  to  the  depth  of  about  three  inches  ; 
this  the  body  was  placed,  and  then  covered  over  with  the  antiseptic 
powder  mixed  with  sawdust  as  a  vehicle.  In  about  ten  minutes  not 
a  trace  of  the  off"ensive  smell  remained,  and  when  the  body  was 
uncovered,  after  the  lapse  of  between  three  and  four  weeks,  it  was 
found  to  be  in  the  same  condition  as  when  it  was  put  into  the  hands 
of  M.  Falcony.  The  powder  had  arrested  the  putrefaction,  and 
none  of  those  present  were  sensible  of  any  unpleasant  odour.  A 
hand,  into  which  a  small  quantity  of  the  fluid  intended  for  the  per- 
manent preservation  of  the  dead  had  been  injected  some  weeks,  was 
also  produced.  The  skin  still  remained  white,  and  no  smell  was 
emitted,  although  the  hand  had  been  jilaced  in  water  and  subjected 
to  other  conditions  favourable  to  decomposition.  Dr.  Halford  con- 
gratulated M.  Falcony  on  the  successful  result  of  his  experiments, 
which  proved  that  his  invention  was  of  the  highest  value,  and  might 
be  made  extremely  beneficial  in  a  sanitary  point  of  view,  M, 
Falcony  delivered  a  short  address  in  French,  in  which  he  referred  to 
the  cordial  reception  he  had  met  with  in  England,  and  expatiated 
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upon  the  advantages  which  his  discovery  was  calculated  to  confer  on 
mankind — in  the  first  place,  by  the  prevention  of  those  innumerable 
contagious  diseases  which  result  from  the  miasmata  emitted  from 
dead  bodies  in  certain  cases  ;  secondly,  by  preserving  the  remains 
of  deceased  persons  for  the  inspection  of  friends  and  relatives  residing 
Jit  a  distance  ;  and,  thirdly,  by  sul-serving  the  puqwses  of  justice  in 
cases  of  suspected  poisoning.  He  did  not  pret«nd,  he  said,  to  have 
brought  this  interesting  department  of  chemical  science  to  perfec- 
tion ;  what  he  had  done  would  be  surpassed  by  others,  but  il  faut 
frayer  le  chemin,  and  in  the  meantime  we  ought  to  avail  ourselves  of 
the  advantages  which  society  might  derive  from  his  studies. — Tiiud' 
lieport.  '     

\  EXPEEIMEXTS   OS  DIGESnON. 

The  following  Notes  have  been  communicatetl  to  the  BritisK 
.Association  by  Dr.  G.  Harley.  The  communication  was  illus- 
trated by  numerous  experiments  showing  the  ]>roperties  of  the  saliva, 
the  gastric  juice,  the  bile,  and  the  pancreatic  secretion.  The 
author  stated  that,  contrary  to  an  opinion  lately  published  by 
Jiernard,  the  distinguished  French  physiologist,  he  had  found  that 
the  human  saliva  contiiins  both  sulphocyanide  of  potassium  and  iron. 
The  latter  substance,  however,  can  only  be  detected  after  the 
organic  matters  contained  in  the  secretion  are  destroyed  by  burning. 
I)r.  Harley  had  ascertained  tliat  a  person  of  nine  stone  secreted 
between  one  and  two  pounds  of  saliva  in  twenty-four  hours.  The 
gastric  juice,  the  author  swys,  does  not  destroy  the  power  possessed 
by  the  saliva  of  transforming  starch  into  sugar;  consequently,  the 
tiigescion  of  amylaceous  food  is  continued  in  the  stomach.  The 
gastric  juice  has  the  property  of  changing  cane  into  grape  sugar. 
'Ihe  author  made  some  remarks  upon  the  cause  of  the  gastric  juice 
not  digesting  the  living  stomach;  and  said  that  his  experiments 
siiowed  that  it  is  not  the  epithelium  lining  the  organ  which  prevents 
its  l)eing  digested,  but  the  layer  of  thick  mucus  which  covers  its 
walls.  When  the  latter  substance  is  absent,  the  gastric  juice  attacks 
tlie  walls  of  the  living  stomach,  and  digests  them  :  causing  perfora- 
tion and  death.  As  regards  the  bile,*  it  seems  that  this  secretion 
trkes  ao  active  part  in  rendering  the  fatty  matters  of  our  food 
cs.pable  of  being  absorbed  into  the  system.  The  most  curious  of  all 
ti  e  digestive  fluids,  however,  is  the  pancreatic  secretion,  for  it  unites 
ir.  itself  the  properties  of  all  the  others.  It  not  only  transforms 
starch  and  other  substances  into  sugar,  but  it  enmlsions  fats,  and 
e^  en  digests  protein  compounds.  As  a  remedy  in  indigestion, 
pincreatine  should  be  greatly  superior  to  peixsin,  which  can  only 
digest  one  kind  of  food — namely,  protein.  The  author  said  he  had 
b.-en  labouring  to  obtain  pancreatine  in  a  perfectly  pure  state,  and 
hi  d  been,  to  a  certain  extent,  successful.  With  pancreatine,  we 
should  be  able  to  digest  any  kind  of  food  we  pleased;  therefore, 
tha  obtaining  of  it  in  a  state  of  purity  would  prove  an  invaluable- 
be  on  to  suffering  humanity. 


202  YEAE-BOOK  OF  FACTS. 

SUGAR   AKD   THE    LIVEK. 

Some  new  facts  have  been  lately  brought  to  light  by  Dr.  Pavy,  in 
his  researches  into  the  Sugar-forming  Functions  of  the  Liver,  dis- 
covered by  Mons.  Bernai-d,  and  communicated  by  him  to  the 
French  Academy  of  Sciences.  From  many  experiments  made,  Dr. 
Pavy  found  that  the  condition  of  the  blood  after  death  cannot  be 
taken  as  indicating  its  state  during  life  ;  for  while  the  fact  exists 
that  sugar  may  be  found  in  the  blood  after  death,  if  the  blood  be 
extracted  during  life  there  is  scarcely  any  appreciable  amount  of 
sugar  to  be  discovered.  The  researches  of  Bernard  had  taught  that 
a  material  naturally  existed  in  the  liver  which  was  very  susceptible 
of  conversion  into  sugar.  Dr.  Pavy  sought  for  an  agent  to  check 
the  transformation  of  this  sugar-forming  material,  and  found  that 
potash  possessed  it  without  destroying  the  principles  concerned.  A 
strong  solution  was  then  injected  into  the  liver  through  the  portal 
vein  immediately  after  death,  when  the  organ  presented  scarce  a 
trace  of  sugar ;  but  a  liver  thus  treated  after  an  interval  gave  the 
usual  strong  reaction  of  sugar.  The  sudden  abstraction  of  heat 
from  the  liver  immediately  after  death  produces  the  same  effect  of 
arresting  the  production  of  sugar.  Division  of  the  spinal  cord,  when 
the  weather  is  cold  or  temperate,  produces  a  reduction  of  the  tem- 
perature :  if  an  animal  is  killed  when  thus  cooled  down  to  70°,  the 
liver  is  found  free  from  sugar.  The  presence  or  absence  of  sugar  in 
the  liver  of  frogs  is  also  dependent  on  the  temperature  of  the  animal 
at  the  time  of  death.  Dr.  Pavy  suggests  the  name  of  "hepatine" 
for  this  sugar-forming  material,  instead  of  Bernard's  "glucogenic 
matter."  Now,  the  amount  of  hepatine  varies  according  to  diet.  It 
is  greater  under  a  vegetable  tlian  an  animal  diet,  and  the  amount  is 
increased  by  the  addition  of  sugar  to  the  animal  diet.  If  hepatine  is 
introduced  into  the  circulatory  system,  a  saccharine  state  of  the 
blood  is  induced,  and  a  strongly-marked  diabetic  condition  of  the 
urine  may  be  established.  But  while  these  facts  have  l^een  elicited, 
it  remains  yet  to  be  shown  how  hepatine  resists  transformation  into 
sugar  during  life,  when  it  is  so  rapidly  changed  at  an  elevated  tem- 
perature immediately  after  death. — Critic  Keport. 

BEET-nOOT   DISTILLERIES. 

Mr.  F.  Weekes  writes  from  Bolney  Lodge,  Sussex,  June  22, 
1858  :  "  The  Report  of  the  Commissioners  of  Inland  Revenue  shows 
that  on  an  average  their  distilleries  had  not  yet  been  worked  three 
months,  nor  was  either  of  them  now  quite  finished  or  perfectly  com- 
pleted ;  in  which  state  4895  tons  of  beet  and  mangold  had  been 
■distilled,  producing  about  40, 000  gallons  of  proof  spirit,  similar  to 
what  the  greater  part  of  the  French  brandy  sent  to  this  country  is 
made  of.  The  eminent  French  distiller,  Leplay,  is  erecting  fourteen 
root  distilleries  this  year  for  different  proprietors  in  France,  to  all  of 
whom,  and  to  many  others  who  have  carried  on  the  same  business 
for  years  in  that  country,  I  can  give  you  reference.  I  believe  it 
may  attain  to  great  success  and  benefit  here  to  the  public  generally, 
tending  to  produce  a  larger  supply  of  both  corn  and  meat,  which  the 
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growth  of  roots  will  always  promote.  As  one  inatance  tinder  a 
short  trial,  some  cull  South-down  lambs  I  purchased  on  July  5  last, 
at  12s.  6(1.  each,  and  sold  last  week,  fatted  almost  entirely  on  the 
steamed  lioots,  at  38s.  each,  after  taking  a  better  fleece  of  wool  than 
usual ;  nor  could  I  have  fatted  them  so  well  on  any  other  produce. 
And  in  so  steamins:  the  roots,  is  it  not  better  to  catch  the  steam  and 
condense  it  into  spirit  than  let  it  go  up  the  chimney  to  evaporate  in 
the  air  ?  It  must  be  better,  as  paying  for  the  work  and  supplying 
as  good  an  article  at  home  for  nearly  half  the  price  we  now  pay  for 
the  same  from  France.  My  stock  are  now  feeding  on  roots  distilled 
last  December,  the  process  being  a  great  preservative  of  them,  on 
which  cows,  sheep,  pigs,  and  horses  feed  greedily,  as  other 
iigriculturists  with  similar  distilleries  fully  testify." 


ALCOHOLIC   FERMENTATION   OP   SUGAR. 

M.  Pasteur  has  observed  (Comptes  Rendus,  vol.  xlvi.  p.  179,) 
that,  in  the  alcoholic  fermentation,  a  portion  of  the  sugar  becomes 
changed  into  succinic  acid.  When  the  fermented  liquid  is  eva- 
})orated,  and  precipitated  with  a  silver  salt,  the  precipitate  decom- 
posed by  sulphuretted  hydrogen,  and  the  liquid  evaporated,  the 
tuccinic  acid  is  obtained  in  crystals.  The  quantity  amounts  to  a  half 
]>er  cent,  of  the  fermented  sugar.  In  wine,  also,  Pasteur  found 
succinic  acid.  According  to  the  same  chemist,  glycerine  also  in- 
variably occurs  among  the  products  of  the  alcoholic  fermentation 
(if  sugar  ;  and  he  estimates  its  amount  at  3  per  cent,  of  the  fermented 
sugar.  It  is  further  contained  in  all  fermented  liquors,  and  especially 
ia  wine. — Philosophical  Magazine,  No.  lOS. 


min-eral  candles. 
The  Eev.  Mr.  Barlow  has  read  to  the  Royal  Institution,  a  paper 
"On  Mineral   Candles  and    other  Products  manufactured  at   Bel- 
r.iont  and  Sherwood,  by  Price's  Patent  Candle  Company,"  according 
t3  processes  patented  by  Mr.  Warren  De  la  Eue. 

1.  The  roK  material  is  a  semi-fluid  naphtha,  drawn  up  from  wells  in  the  neigh- 
bDurhood  of  the  river  Irawaddy,  in  the  Burmese  empire.  In  its  raw  condition, 
tlie  substance  is  used  by  the  natives  as  a  lamp  fuel,  as  a  preservative  of  timber 
a^nst  insects,  and  as  a  medicine.  It  is  partly  volatile,  and  is  imported  in 
hermetically  closed  metallic  tanks.  Reichenbach,  Christison,  Gregory,  Keese, 
loung,  Wiesman  (of  Bonn),  and  others,  have  obtained  from  peat,  and  other 
cganic  minerals,  solids  and  liquids  bearing  some  physical  resemblance  to  the 
o  le  procured  from  the  Burmese  naphtha ;  but  the  first-named  products  have,  in 
c  ■ery  instance,  been  formed  by  the  decomposition  of  the  ra*r  material.  The  pro- 
cesof  De  la  Bue  is,  from  first  to  last,  a  simple  separation,  without  chemical 
cliange. 

2.  The  procestes  adopted. — In  the  commercial  processes,  as  carried  out  by  Mr. 
Ceorge  Wilson,  the  crude  naphtha  is  first  distilled  with  steam  at  a  temperature  of 
2  .2°  Fahr.,  about  one-fourth  being  separated  by  this  operation.  The  distillate 
C(  .BBists  of  a  mixture  of  many  volatile  hydro-carbons  ;  and  it  is  extremely  difficult  to 
8<  parate  them  from  each  other  on  account  of  their  vapours  being  mutually  veiy 
d  ffusable,  however  different  may  be  their  boiling  points.  In  practice,  recourse  is 
h.  id  to  a  second  or  third  distillation,  the  products  of  which  are  classified  according 
tc  their  boiling  points  or  their  specific  gravities,  which  range  from  "627  to  "860, 
tl  e  lightest  coming  over  first.  It  is  worthy  of  notice,  that  though  all  these  volatile 
Hiinids  weredistiUed  from  the  original  material  with  steam  of  the  temperature 


II 


204  YEAE-BOOK  OF  FACTS. 

of  boiling'  water,  their  boiliug  points  range  from  80°  Fahr.  to  upwards  of  40rj 
Fahr. 

These  liquids  are  all  colourless,  and  do  not  solidify  at  any  temperature,  however 
low,  to  which  they  have  been  exposed.*  They  are  useful  for  many  pui-poses.  Ail 
are  solvents  of  caoutchouc.  The  vapour  of  the  more  volatile,  Dr.  Snoiv  has  fouuki 
to  be  highly  anajsthetic.  Those  of  the  lower  specific  gravity,  called  in  commerce 
Sherwoodole,  have  great  detergent  power,  readily  removing  oily  stains  from  silk, 
without  impairing  even  delicate  colours.  The  distillates  of  higher  specific  gnw'ity 
are  proposed  to  be  used  as  lamp-fuel ;  they  bum  with  a  brilliant  white  flame ;  aiaf, 
as  they  cannot  be  ignited  without  a  wick,  even  when  heated  to  the  temperature  ol' 
boiling  water,  they  are  safe  for  domestic  use. 

A  small  per  centage  of  hydro-carbons,  of  the  benzole  series,  comes  over  vcWa 
the  distillates  in  this  first  operation.  Messrs.  De  la  Rue  and  Miiller  have  shown 
that  it  may  be  advantageously  eliminated  by  nitric  add.  The  resulting  substances, 
nitro-benzole,  &c.,  are  commercially  valuable  in  perfumery,  &c. 

After  steam  of  212°  has  been  used  in  the  distillation  just  described,  there  is  left 
a  residue,  amounting  to  about  three-fourths  of  the  original  material.  It  is  fused, 
and  purified  from  extraneous  ingredients  (which  Warren  De  la  Kue  and  H. 
Miiller  have  found  to  consist  partly  of  the  colophene  series)  by  sulphuric  acid. 
The  foreign  substances  are  thus  thrown  doivn  as  a  black  precipitate,  from  which 
the  supernatant  liquor  is  decanted.  The  black  precipitate,  when  freed  firom  acid 
by  copious  washing,  has  all  the  characteristic  properties  of  native  asphaltum. 
The  fluid  is  then  transferred  to  a  still,  and,  by  means  of  a  current  of  steam  made 
to  pass  through  heated  iron  tubes,  is  distilled  at  any  required  temperature.  Tho 
distillates  obtained  by  this  process  are  classed  accordmg  to  their  distilling-points, 
ranging  from  300°  to  600^  Fahr.  The  distillations  obtained,  at  430°  Fahr.  and 
upwards,  contain  a  solid  substance,  resembling  in  colour  .ind  in  many  physical  and 
chemical  properties  the  paraffine  of  Beichenbach;  like  it,  it  is  electric,  and  its 
chemical  aflinity  is  vety  feeble :  but  there  are  reasons  for  believing  that  a  difl'erence 
exists  in  the  atomic  constitution  of  the  two  substances.  The  commercial  name  of 
JSehnontine  is  proposed  for  the  solid  derived  from  the  B'jrmese  naphtha.  Candles 
manufactm-ed  from  this  material  possess  great  illuminating  power.  It  is  stated 
that  a  Belmontine  candle  weighing  ^th  lb.,  will  give  as  much  light  as  a  candlo 
weighing  a  lb.  made  of  spermaceti  or  of  stearic  acid.  Its  property  of  fusing  at  a 
very  low  temperature  into  a  transparent  liquid,  and  not  decomposing  below  600° 
Fahr.,  recommends  this  substance  as  the  material  of  a  bath  for  chemical  purposes. 
As  to  the  fluids  obtained  in  the  second  distillation,  already  described,  they  all 
possess  great  lubricating  properties ;  and,  unlike  the  common  fixed  oils,  not  being 
decomposable  into  an  acid,  they  do  not  corrode  the  metals,  especially  the  alloys  of 
copper,  which  are  used  as  bearings  of  machinery.  This  aversion  to  chemical  com- 
bination, which  characterizes  all  these  substances,  aflbrds  not  only  a  security 
against  the  brass-work  of  lamps  being  iiyured  by  the  hydro-carbon  burnt  in  them, 
but  also  renders  these  hydro-carbons  the  best  detergents  of  common  oil-lamps.  It ., 
is  an  interesting  physical  fact,  that  some  of  the  non-volatile  liquid  hydro-carbon 
possess  the  fluorescent  property  which  Stokes  has  found  to  reside  ui  certain  i 
table  infusions. 

3.  Chemical  constitution  of  these  hydro-carbons. — On  this  subject,  there  will  Ij 
found  a  short  memoir  by  Wan-en  De  la  Rue  and  Hugo  Miiller,  in  the  Proeeedina 
of  the  Royal  Society,  vol.  viii.,  page  221.  The  researches  referred  to  in  tlu 
inemoir  are  nearly  completed.  The  principal  constituents  of  the  Bm-mese  naphtb 
are — [a),  (the  largest  in  proportion)  a  substance  identical  in  composition  witl 
either  the  hj-dnrets  or  the  radicals  oftheethyle  series;  (b)  substances  of  the  benzol 
series  formmg  a  comparatively  small  portion.  It  has,  however,  been  ascertnine 
that  some  of  the  hydro-carbons  of  this  aromatic  series  differ  in  their  chemical  am 
physical  properties  from  the  analogous  members  of  the  same  series  obtained  froii 
the  usual  sources.  This  difference  is  most  strongly  marked  in  the  case  of  cumol< 
and  its  higher  homologucs  of  the  benzole  series.f  (c)  the  colophene  series  alrea 
adverted  to. 

An  important  characteristic  of  the  Burmese  naphtha  is  its  being  almost  entir 
destitute  of  the  hydro-carbons  belonging  to  the  oletiant-gas  series. 


*  The  freezing  mixture  of  solid  carbonic  acid  and  ether -does  not  affect  the  fluidi^ 
of  these  bodies.  . . 

t  In  illustration  of  this  view  may  be  cited.  Church's  discovery  of  a  parabenzolj 
in  coal  tar,  boiling  at  185°  Fahr.,  and  not  solidifying  at  32°. 
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NEW   OIL   FOB   PUEE   \VHITE   LIGHT. 

Price's  Patent  Candle  Company  have  prepared  "Belniontine 
Oil,"  which  they  believe  to  be  the  cheapest  artificial  source  of  Pure 
"White  Light.  At  the  late  Meeting  of  the  British  Association,  at 
Leeds,  Mr.  Warren  De  la  Rue  exhibited,  in  an  improved  Reflect- 
ing Stereoscope,  (made  by  Smith,  Becii,  and  Beck.)  his  splendid 
8-inch  Lunar  Photographs,  after  a  series  of  triab,  illuminating  them 
with  Belmontine  Oil  in  a  new  Argand  lamp,  made  by  Tylor  and 
Sons.  These  views  of  the  iloon  surpassed  any  object  previously 
exhibited,  to  which  the  beauty,  constancy,  and  purity  of  the  light 
materially  contributed.  The  Belmontine  Oil  will  also  burn  in  some 
of  the  lamps  used  for  parafSne,  and  even  in  soma  of  the  old  cam- 
pliine  and  Vesta  lamps.  

COMPOSITION   FOB  DESTROYING   THE   BED   SPIDEB,    MILDEW,  ETC. 

Me.  G.  F.  Wilson  (manager  of  Price's  Candle  Company,)  has 
succeeded  in  discovering  an  effectual  remedy  for  mildew  and  red 
sjider,  whoUj'  free  from  the  objections  attaching  to  sulphur,  either 
ill  powder  or  in  a  volatile  state.  "  How  valuable  that  agent  is, 
(^ay3the  Gardeners  Chronicle,)  we  all  know  ;  but  it  is  troublesome 
to  apply,  uncertain  in  its  action,  and,  if  mismanaged,  more  mis- 
cliievous  than  the  evils  it  counteracts — as,  for  example,  when  it  is 
fired,  the  effect  of  which  is  to  charge  the  atmosphere  with  fumes  of 
sulphurous  acid,  one  of  the  most  fatal  to  vegetation  of  all  known 
gubstances." 

The  new  remedy,  named  the  "Gishurst  Compound,"  is  a  soap, 
which,  being  dissolved  in  water  and  applied  with  a  s5Tinge,  does 
effectually  and  without  the  least  risk  all  that  flowers  of  sulphur  can 
do.  Six  ounces  of  the  soap  in  a  gallon  of  water  killed  mildew  for 
tlie  time,  and  continued  to  keep  it  down  when  applied  weeldy.  Pot- 
roses,  after  three  applications,  became  nearly  clean,  and  were  in 
fret  save^l ;  their  soft  young  points  indeed  were  killed,  but  that  was 
ot  no  importance  ;  the  rust  of  Moss-roses  disappeared  before  its 
ac^tion.  In  other  hands  red  spider  was  effectually  kept  down  ;  1  lb. 
oi  the  soap  dissolved  in  4  gallons  of  water  completely  cleaned  even 
Paach  trees  after  two  or  three  applications,  the  trees  having  been 
Will  syringed  a  day  or  two  afterwards. 

It  will  prevent  and  destroy  red  spider,  mildew,  scale,  meal- bug, 
thrip,  and  green  and  brown  fly.  We  have  seen  testimonies  to  its 
et'cacy  on  the  most  virulent  mildew  from  Mr.  Rivers,  the  extensive 
rcse-grower.  Mr.  Reicher,  the  head  of  the  amateur  Orchid  growers, 
h.',s  succeeded  with  it  admirably  in  loosening  scale  ;  Sir  William 
Hooker  has  employed  it,  with  great  benefit,  in  Kew  Gardens  ;  and 
Messrs.  Dickson,  of  Chester,  have  used  it  and  recommended  it  with 
eo  ually  beneficial  effect.  

PHOTOCHEMICAL  BESEARCHES. 

Prof.  Bonsen  and  Dr.  H.  E.  Roscoe,  at  the  close  of  a  commu- 
nication to  the  Royal  Society,  on  "The  Optical  and  Chemical  Ex- 
tirction  of  the  Chemical  Rays,"  give  as  the  conclusion  from  all  their 
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observations,  that  the  coefficients  of  extinction  of  pure  chlorine  for 
chemical  rays  from  various  sources  of  light  ai-e  very  different.  The 
depth  to  which  such  light  must  peneti-ate  chlorine  at  0°  and  0"76,  in 
order  to  be  reduced  to  yV  of  its  original  intensity,  is— 

1.  For  aflame  of  coal-gas 173-3  mm. 

2.  Reflected  zenith  light,  morning     .    .    .      45'6  mm. 

3.  Reflected  zenith  light,  evening  ....      197  mm. 

Hence  it  is  seen  that  the  chemical  rays  reflected  at  different  times 
and  hours  not  only  possess  quantitative  but  also  qualitative  diffe- 
rences, similar  to  the  various  coloured  rays  of  the  visible  spectrum. 
Had  nature  endowed  us  with  the  power  of  discriminating  the  che- 
mical  rays,  as  we  do  the  visible  ones,  by  impressions  of  varying 
colour,  we  should  see  the  rosy  tints  of  morning  pass  in  the  course  of 
the  day  through  all  the  gradations  of  colour  until  the  warm  evening 
ones  at  length  succeed. 

A  long  and  continued  series  of  observations  must  be  made  before 
we  are  able  to  appreciate  the  influence  which  these  qualitative  dif- 
ferences in  the  chemical  rays  exert  upon  the  photochemical  pheno- 
mena of  vegetation.  That  this  influence  must  be  of  the  greatest 
importance  is  evident  from  the  varying  effects  produced  in  other 
photochemical  processes  by  differences  in  the  solar  light.  We  need 
oidy  mention  in  proof  of  this  assertion  the  fact,  well  known  to  all 
photographers,  that  the  amount  of  light,  photometrically  speaking, 
gives  no  measure  for  the  time  in  which  a  given  photochemical  effect 
is  produced,  and  that  a  less  intense  morning  light  is  always  preferred 
for  the  preparation  of  pictures  to  a  bright  evening  light. 

Sir  John  Herschel,  in  his  Address  as  President  of  the  Chemical 
Section  cf  the  British  Association,  at  their  late  Meeting,  said  : 

"  Hitherto  the  more  attractive  applications  of  photography  have 
had  too  much  the  effect  of  distracting  the  attention  from  the  purely 
chemical  question  which  it  raises  ;  but  the  more  we  consider  them  in. 
the  abstract,  the  more  strongly  they  force  themselves  on  our  notice  ; 
and  I  look  forward  to  their  occupying  a  much  larger  space  in  the 
domain  of  chemical  inquiry  than  is  the  case  at  present.  That  light 
consists  in  the  undulations  of  an  ethereal  medium,  or  at  all  events 
agrees  better  in  the  characlers  of  its  phenomena  with  such  undula- 
tions, than  with  any  other  kind  of  motion  which  it  has  yet  been 
possible  to  imagine,  is  a  proposition  on  which  I  suppose  the  minds  of 
physicists  are  pretty  well  made  up.  The  recent  researches  of  Prof. 
Thomson!  and  Mr.  Joule,  moreover,  have  gone  a  great  way  towards 
bringing  into  vogue,  if  not  yet  fully  into  acceptation,  the  doctrine  of 
a  more  or  less  analogous  conception  of  heat.  When  we  consider 
now  the  marked  influence  which  the  different  calorific  states  of  bodies 
have  on  their  aSinities — the  change  of  crystalline  fonn  effected  in 
some  by  a  change  in  temperature — the  allotropic  states  taken  on  by 
some  on  exposure  to  heat — -or  the  heat  given  out  by  others  on  their 
restoration  from  the  allotropic  to  the  ordinary  form  (for  though  I  am 
aware  that  Mr.  Gore  considers  his  electro-deposited  antimony  to  be  a 
compound,  I  cannot  help  fancying  that  at  all  events  the  state  in 


CHEMICAL  SCIENCE.  207 

which  the  antimony  exists  in  it  is  an  allotropic  one), — when,  I  say, 
we  consider  these  facts  in  which  heat  is  concerned,  and  compare  them 
« ith  the  facts  of  jihotography,  and  with  the  ozonization  of  oxygen 
by  the  chemical  rays  of  the  electric  spark,  and  with  the  striking 
alterations  in  the  chemical  habitudes  of  bodies  pointed  out  by  Draper, 
Hunt,  and  Becquerel ;  and  when,  again,  we  find  these  carried  so  far 
that,  as  in  the  experiments  of  Bunsen  and  Roscoe,  we  find  the  amount 
of  chemical  action  numerically  measuring  the  quantity  of  light  ab- 
sorl)ed — it  seems  hardly  possible  not  to  indulge  a  hope  that  the  pur- 
suit of  these  strange  phenomena  may  by  degrees  conduct  us  to  a 
mechanical  theory  of  chemical  action  itself.  Even  should  this  hope 
remain  unrealized,  the  field  itself  is  too  wide  to  remain  unexplored, 
and,  to  say  nothing  of  discovery,  the  use  of  photography  merely  as 
a  chemical  test  may  prove  very  valuable,  as  I  have  myself  quite 
recently  exi>erienced,  in  the  evidence  it  has  afforded  me  of  the 
presence  in  certain  solutions  of  a  peculiar  metal  having  many  of  the 
characters  of  arsenic,  but  differing  from  it  in  others,  and  strikingly 
contrasted  with  it  in  its  powerful  photographic  quahties,  which 
a;e  of  singular  intensity,  surpassing  iodine,  and  abnosfc  equalling 
bromine."  

PHOTOGRAPHIC  PROGRESS. 

"Photogr.vpht,"  said  Professor  Owen,  in  his  Address  to  the 
British  Association,  "is  now  a  constant  and  indispensable  servant  in 
certain  important  meteorologic-al  records.  Applied  periodically  to 
fiving  plants,  photography  supplies  the  botanist  with  the  easiest  and 
b«!St  data  for  judging  of  their  rate  of  growth.  It  gives  to  the 
zcologist  accurate  representations  of  the  most  complex  of  his  subjects, 
and  of  their  organization,  even  to  microscopic  details.  The  engineer 
at  home  can  a.scertain,  by  photographs  transmitted  by  successive 
mills,  the  weekly  progress,  brick  by  brick,  board  by  board,  nail  bj- 
njil,  of  the  most  complex  works  on  the  Indian  or  other  remote  rail- 
roads. The  physician  can  register  every  physiognomic  phase  accom- 
panying the  access,  height,  decrease,  and  passing  away  of  mental 
di-iease.  The  humblest  emigrant  may  carr^'  with  him  miniatures, 
such  a.s  Dow  could  not  have  equalled  in  the  perfection  of  their  finish, 
of  scenes  and  persons  which  will  recall  and  revive  the  dearest  affec- 
tions of  the  home  he  has  left." 

The  Report  of  the  Kew  Committee  of  the  Association  states  that 
pictography  has  been  called  into  retiuisition  for  the  purpose  of  re- 
Cording  observations.  It  says  :  "  The  photo-heUograph,  erected  in 
His  dome  of  the  Observatory,  has  been  repeatedly  at  work  since  the 
be^nning  of  last  March,  and  excellent  photographic  pictures  of  the 
aoAT  spots  and  faculse  were  obtained.  Certain  alterations  have  been 
m  vde  by  Mr.  Welsh,  in  order  to  regulate  the  time  of  exposure  of  the 
coilodion  plate  to  the  sun's  action  ;  with  these  alterations,  the  instru- 
mont  gives  very  good  results  ;  but  certain  improvements  in  thts 
arrangement  of  the  secondary  magnifying  lens  are  under  conside- 
raion,  with  a  view  of  avoiding  the  depiction,  on  the  collodion 
negative,  of  the  inequalities  of  the  glasses  which  compose  it.     The 
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committee  recommend  that  arrangements  should  be  made  for  the 
appointment  of  a  competent  assistant,  who  will  undertalse  the 
taking  of  photographs,  and  the  preparing  of  a  certain  number  of 
copies  for  distribution  to  some  of  the  principal  British  and  foreign 
observatories."  To  follow  out  this  recommendation  of  the  com- 
mittee, there  will  be  necessarily  an  increase  of  expenditure,  amount- 
ing to  nearly  loOZ.  per  annum. 

Micro-photograpMc  Process. — Mr.  Bryson,  of  Edinburgh,  has  de- 
vised a  very  convenient  form  of  apparatus,  consisting  of  a  camera 
which,  being  in  one  piece,  cannot  be  lengthened  or  sliortened,  as  is 
the  case  with  the  common  one.  At  the  one  end,  or  front  of  the 
camera,  instead  of  the  ordinary  lens,  is  fixed  a  brass  tube  for  sup- 
porting the  object-glass  of  a  microscope ;  and  at  the  upper  end,  as 
well  as  at  the  centre  and  half  way  between  these  two  last  points, 
may  be  inserted  the  ground  focusing  glass,  or  the  frame  which  holds 
the  sensitive  plate.  The  stage,  where  the  object  to  be  taken  is 
placed,  slides  upon  a  brass  rod  that  projects  from  tlie  front  of  the 
camera  beneath  the  lens,  thus  constituting  the  coarse  adjustment  ; 
while  a  fine  focus  is  obtainedias  follows  : — The  object-glass,  by  means 
of  an  adapter,  is  screwed  to  a  brass  tube,  Vvhich  slides  within  a  larger 
one,  attached,  as  already  mentioned,  to  the  front  of  the  camera.  By 
a  fine  screw  and  an  opposing  spring,  the  smaller  tube  may  be  more 
or  less  enclosed  within  the  larger  one,  and  consequently  the  object- 
glass  brought  nearer  the  stage,  or  removed  further  from  it.  The 
screw  is  connected  by  a  metal  rod,  with  a  handle  conveniently  placed 
at  the  other  end  of  the  camera.  Sometimes  a  microscope  itself  is 
attached  to  the  camera,  in  which  case  tlie  stage  and  focusing  appa- 
ratus are  not  required.  Those  vv'lio  are  possessed  of  a  microscope 
and  one  of  the  ordinary  landscape  or  portrait  cameras,  may 
succeed  in  the  process  if  they  remove  the  lens  from  the  camera  and 
substitute  for  it  the  microscope  deprived  of  its  eye-piece  ;  care,  how- 
ever, must  be  taken  that  a  line  passing  longitudinally  through  tlie 
compound  body  of  the  microscrope  shall  M\  at  right  angles  upon  the 
ground  glass,  and  also  that  all  extraneous  light  be  excluded  from 
the  camera.  The  photographs  may  be  taken  by  the  ordinary  col- 
lodion process.  The  time  of  exposure  of  the  sensitive  plate  in  the 
camera  varies  from  a  second  up  to  even  five  minutes,  if  the  day  be 
dull.  The  light  may  be  obtained  by  pointing  the  camera  directly  at 
the  sun  or  a  white  cloud,  or,  more  conveniently,  indirectly  from  the 
sun  by  means  of  a  mirror.  The  interposition  of  a  piece  of  ground 
glass  between  the  min-or  and  the  camera  diffuses  the  light  over  the 
field,  and  also  renders  it  whiter  and  more  agreeable. — Proceedings 
of  the  Boyal  Botanical  Society  of  Edinhargh. 

Fading  of  Photographs  Prevented. — There  has  been  read  to  the 
British  Association,  a  letter  from  Mr.  W.  M 'Craw,  of  Edinburgh, 
to  Sir  D.  Brewster,  "On  a  New  Means  of  Preventing  the  Fading 
of  Photographs."  To  accomplish  this  object,  Mr.  M'Craw  has 
adopted  the  following  formula  : — 
1.  Take  the  wliite  of  eggs  and  acid  about  23  per  cent,  of  a  saturated  solution  of 
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common  salt  (to  be  well  beaten  up  and  allowed  to  subside).    Float  the  paper 
en  the  albumen  for  thirty  seconds,  and  hang  up  to  dry. 

2.  Hake  a  saturated  solution  of  bichromate  of  potassa,  to  which  has  been  added 
25  per  cent,  of  Beaufoy's  acetic  acid.  Float  the  paper  on  this  solution  for  an 
instant,  and  when  dry  it  is  fit  for  use.    This  must  be  done  in  the  dark  room. 

3.  Expose  under  a  negative  in  a  pressure  frame  in  the  ordinary  manner,  until 
the  picture  is  sufficiently  printed  in  all  its  details;  but  not  over  printed,  as  is  usual 
with  the  old  process.    This  requires  not  more  than  half  the  ordinary  time. 

■i.  Immerse  the  picture  in  a  vessel  of  water  in  the  darkened  room.  The  unde- 
composed  bichromate  and  albumen  then  readily  leave  the  light  and  half-tints  of 
the  picture;  change  the  water  frequently,  until  it  comes  from  the  prints  pure  and 
clear. 

5.  Immerse  the  pictures  now  in  a  saturated  solution  of  proto-sulphate  of  iron 
in  cold  water  for  rive  minutes,  and  again  rinse  well  in  water. 

6.  Immerse  the  pictures  again  in  a  saturated  solution  of  gallic  acid  in  cold 
water,  and  the  colour  will  immediately  begin  to  change  to  a  line  purple  black. 
Allow  the  pictures  to  remain  in  tliis  until  the  deep  shadows  show  no  appearance 
ot'the  yellow  bichromate.     Repeat  the  rinsing. 

7.  Immerse  finally  in  the  following  mixture : — 

Pyrogallic  acid 2  grains. 

Water 1  ounce. 

Beaufoy's  acetic  acid 1  ounce. 

Saturated  solution  of  acetate  of  lead 2  drachms. 

This  mixture  brightens  up  the  pictures  marvellously — restoring  the- 
lights  that  may  have  been  partially  lost  in  the  previous  part  of  the 
process — deepening  the  shadows,  and  bringing  out  the  detail.  Binse 
finally  in  water,  and  the  pictures  are  complete  when  dried  and 
mounted.  The  advantages  of  this  process  are  briefly  as  fol- 
3WS  : — First,  as  to  its  economy  ;  bichromate  of  potassa  at  2d. 
p)r  ounce,  is  substituted  for  nitrate  of  silver  at  5s.  per  ounce. 
S<3Condly,  photographs  in  this  way  can  be  produced  with  greater 
rapidity  than  by  the  old  mode.  Thirdly,  the  pictures  being  com- 
p<)sed  of  the  same  materials  which  form  the  constituent  parts  of 
marking-ink,  it  may  be  fairly  inferred  that  they  will  last  as  long  as 
the  paper  on  which  they  are  printed. 

Nevertheless,  (says  the  able  art-critic  in  the  Daily  News,)  "there 
seems  to  have  been  no  assured  advance  during  the  year  towards 
securing  the  permanency  of  the  actual  photograph.  Notwithstanding^ 
al.«),  the  reports  from  time  to  time,  no  successful  eflbrt  has  been 
made  to  clear  the  bounds  which  nature,  we  believe,  has  immutably 

iposed  in  respect  to  colour ;  and  the  photographer  has  still  to 
contend  against  her  unapproachable  extent  of  light  and  shade,  and 
alio  the  perplexing  effects  of  the  different  degrees  of  photographic 
pc  wer  in  the  variously-coloured  rays." 

New  Dry  Collodion  Process. — Messrs.  Murray  and  Heath  have 
published  the  following  statement :  —  "  The  JRev.  J.  Lawson 
Siison,  who  resides  at  Lausanne,  and  whose  excellent  '  turpentine- 
•Wivxed  paper'  negatives  are  well  known  to  photographers,  has  com- 
mmicated  to  us  a  new  '  Dry'  Collodion  Process,  which  is  certain  and 
SliQple— even  more  so  than  the  '  Fothergill'  process.  The  plates 
wldch  it  is  intended  to  prepare  being  properly  cleaned,  proceed  thus. 
H:vve  four  dishes  of  the  usual  kind  ;  m  three  of  them  put  sufficient 
filtered  rain  water  (distilled  water  would  be  better)  to  thoroughly 
00  /er  a  plate  ;  in  the  fourth  dish  put  about  the  same  quantity  of 
o 
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i-aspberry  syrup  and  water,  in  the  proportions  of  ^oz.  of  syrup  to 
■3  oz.  of  distilled  water.  (The  raspbeiry  syrup,  which  there  are 
chemical  reasons  for  using,  is  that  usually  sold  by  confectioners.) 
Arrange  the  dishes  side  by  side,  the  syrup  dish  being  last.  A  plate 
is  then  coated  and  sensitized  in  the  ordinary  manner,  and  is  put, 
film  upwards,  in  the  first  water  dish.  A  second  plate  is  coated  and 
■sensitized,  and  when  ready  to  be  lifted  from  the  nitrate  bath,  the 
first  plate  is  remo-ved  to  the  second  water  dish,  the  second  plate 
being  put  in  the  first  water  dish.  A  third  plate  is  then  prepared, 
-and  plates  one  and  two  moved  on  to  the  adjoining  dishes ;  then  a 
fourth  plate  is  sensitized,  and  at  this  stage  plate  one  is  immersed  in 
the  syrup  dish,  and  plates  two  and  three  in  the  second  and  third 
'water  dishes.  After  preparing  a  fifth  plate,  plate  one  is  ready  to  be 
lifted  from  the  syrup  dish,  and  is  then  placed  upright  upon  blotting- 
paper,  to  drain  and  dry.  In  this  order  the  process  is  continued,  the 
time  required  for  coating  and  sensitizing  a  plate  measuring  exactly 
the  time  any  other  plate  shall  remain  in  one  of  the  four  dishes.  The 
plates  will  keep  as  long,  and,  in  use,  are  quite  as  sensitive  as  those 
prepared  by  any  of  the  existing  keeping  processes ;  there  are  no 
blistering  or  albumen  difficulties,  nor  is  any  special  condition  of 
collodion  or  bath  requisite.  Mr.  Sisson  uses  the  ordinary  pyro- 
-galiic  developer,  merely,  in  the  first  place,  putting  for  a  few  seconds 
■a  little  water  on  the  negative."' 

PhotograpJdc  Engraving. — Mr.  W.  H.  Fox  Talbot  has  introduced 
this  new  process  for  Engraving  by  means  of  light.  The  principal 
features  of  the  invention  are — first,  the  etching  of  a  photographic 
image  formed  upon  a  surface  of  gelatine  and  bichromate  of  potash 
without  first  distributing  that  surface  by  washing  it  with  water  or 
alcohol ;  secondly,  the  laying  of  an  aquatint  ground  of  resin  or 
copal  upon  a  surface  of  gelatine,  and  not,  as  usual,  upon  the  naked 
jnetallic  surface  of  the  plate  ;  thirdly,  after  forming  a  photographic 
image  on  gelatine,  the  heating  of  it  strongly  over  a  spirit-lamp,  or 
otherwise  ;  fourthly,  the  use  of  perchloride  of  iron  as  an  etching  liquid 
for  the  production  of  photographic  engravings  ;  fifthly,  the  use  of 
the  same  substance  as  a  substitute  for  aquafortis  in  common  etch- 
ing. A  full  description  of  the  invention  may  be  found  in  the  Photo- 
graphic News*  for  October  22nd,  or  in  the  Journal  of  the  Society  of 
Arts  for  October  29th.  The  Photographic  News,  in  pointing  out  the 
prospective  advantages  of  this  new  art  of  photography,  says  :— "  It 
appears  to  us  that  the  importance  of  Mr.  Talbot's  invention — which 
it  is  impossible  to  over-estimate— chiefly  consists  in  its  applicability 
to  the  engraving  of  plates  for  tlie  illustrations  of  books,  at  such  ft 
low  rate,  that  even  the  cheap  publications  which,  with  one  or  two 
exceptions,  are  now  obliged  to  content  themselves  with  engraved 
woodblocks,  may,  instead  of  these,  give  an  engraving  which  will  be 

•  A  journal  commenced  withm  the  past  year,  and  published  weekly,  for  the 
special  record  of  Photography  and  its  multitudinous  applications.  The  new 
Journal  is  very  ably  conducted,  and  well  merits  the  large  share  of  public 
support  which  it  receives. 
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mathematically  con-ect  as  regards  perspective  and  the  scale  of  the 
objects  represented.  For  the  illustration  of  books  of  natural  history 
of  animals,  as  well  as  of  flowers  and  plants,  this  invention  is  in- 
valuable :  and  even  the  most  minute  microscopical  animalcule  ^such 
as  the  parasite  of  the  parasite  of  the  bee  described  in  a  recent 
number)  can  be  reproduced  by  photography  in  the  camera,  and  then 
transferred  to  a  plate  by  this  process,  with  the  correctness  no  human 
hand  could  give." 

Pho'ographic  Engraving  on  Wood  (Xylophotography).  —  This 
method  for  printing  Photographs  direct  on  to  Wood  is  thus  described 
in  the  Photographic  Neics  : — 

Wc  take  a  suitable  block  and  cover  it,  in  the  darkened  lal)oratory  or  by  candle- 
light, with  a  mixture  composed  of  oxalate  of  silver  and  water,  to  which  may  be 
lidded  a  little  ?um  or  pulverized  Bath-brick,  to  suit  the  convenience  of  the  en- 
j,'raver.  The  mode  in  which  the  oxalate  is  spread  over  the  surface  is  precisely 
T  he  same  as  that  employed  br  wood-ensravers  in  applying  the  mixture  of  flake- 
•■irhite  and  gum-water.  '  A  little  of  the  substance— that' is  to  say,  about  as  much 
:is  would  lie  on  a  fourpenny-piece,  for  a  block  four  inches  square — is  sprinkled  on 
the  surface,  and,  the  linger  being  then  dipped  in  water  (either  with  or  without  the 
j4dition  of  a  little  gum),  the  mixture  is  spread  evenly  over  the  whole  surface  of 
the  block  by  rubbuig  the  finger  backwards  and  forwards  across  the  block  in 
^  arious  directions,  mitil  the  evaporation  or  absorption  of  the  water  leaves  the 
^urface  impregnated  with  a  delicate  and  almost  impalpable  coating  of  oxalate  of 
silver.  The  block  may  be  then  placed  in  a  drawer,  or  any  other  place  from  whence 
<jiylight  is  excluded,  and  there  left  till  dry,  or  for  any  length  of  time  untU  re- 
cuired,  as  we  have  detected  no  deterioration  or  loss  of  sensitiveness,  even  in 
lloeks  which  had  been  prepared  six  months  ago,  so  long  as  they  remained  pro- 
tjcted  from  the  light.  Oxalate  of  silver  is  susceptible  of  being  acted  upon  by  the 
actinic  rays ;  and  when  the  block  has  been  prepared  in  the  manner  above  indi- 
cated, it  is  only  necessary  to  expose  it  under  a  negative  in  the  printing  frame  to 
smlight,  and  a  positive  picture  is  obtained  in  the  same  manner  as  on  paper  pre- 
pared in  the  ordinary  way.  The  block  requires  no  subsequent  washing,  nor  any 
preparation  of  any  description,  before  being  placed  in  the  hands  of  the  engraver ; 
fr)  that  he  receives  it  in  precisely  the  same  condition,  as  regards  the  surface  to  be 
operated  upon,  as  under  ordinary  circumstances.  The  engraver,  however,  must 
Bat  expose  the  block  to  the  direct  action  of  the  solar  rays  while  working  at  it,  or 
it  wUl  gradually  blacken  on  the  surface ;  exposure  to  difiused  daylight,  however, 
has  no^deleteriotis  effect  on  it,  unless  it  be  continued  for  a  great  length  of  time — 
«iy  several  hours.  By  this  means,  a  photographer  can,  in  a  few  minutes,  take  a 
photographic  copy  of  a  sketch,  of  the  exact  dimensions  required,  and  this,  in  a 
V  !ry  little  time  longer,  can  be  transferred  to  the  block,  and  the  block  be  iu  the 
hinds  of  the  engraver.  Besides  the  advantage  of  rapidity,  the  small  cost  at  which 
Uie  drawing  can  be  transferred  to  a  block  would  render  it  easy  to  have  two  or 
K  ore  blocks,  so  that  when  the  first  block  showed  signs  of  wear,  a  second  could  be 
•substituted  for  it — a  very  Important  consideration  when  an  immense  circulation  is 
tiken  into  account. 

Photographic  and  Stereoscopic  Pictures. — Mr.  J.  Puniell,  photo- 
grapher, of  Bamsbury,  ha.s  proposed  the  following  improvements  in 
a  jparatus  for  taking  Photographic  Pictures  : — A  bath  for  the  ex- 
•citing  fluid  is  let  into  the  bottom  of  the  camera,  and  over  this  bath  a 
c'amp  is  suspended  by  a  rod  through  the  top  of  the  camera.  The 
prepared  plate  having  been  placed  in  the  clamp,  is  lowered  by  the 
T«»d  into  the  bath,  and  the  picture  is  taken  whUe  it  is  still  held  by 
tiie  clamp.  Afterwards  the  hand  of  the  operator  is  introduced 
-tl  trough  a  sleeve  into  the  camera,  and  the  plate  is  removed  from 
Hie  clamp  and  placed  in  a  drawer  at  the  bottom  of  the  camera,  which 
is  then  closed  by  a  slide,  and  the  drawer  is  removed  for  the  deve- 
o  2 
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loping  operation  to  be  effected.  For  this  purpose  a  cover  is  used, 
which  fits  on  tlie  top  of  the  drawer,  and  is  furnished  with  eye- pieces- 
glazed  with  yellow  glass,  to  enable  the  operator  to  watch  the  opera- 
tion. The  bottom  of  the  drawer  is  also  of  yellow  glass.  In  the  side 
of  the  cover  is  a  pocket  containing  a  bottle  for  the  developing  solu- 
tion, which  is  now  poured  over  the  plate.  When  the  developing  of 
the  picture  is  complete,  water  is  poured  over  the  plate  through  a 
trapped  hole  in  the  side  of  the  cover,  and  allowed  to  run  out  by  a, 
valve  at  the  bottom  of  the  drawer.  The  picture  is  fixed  in  the  ordi- 
nary manner.  For  taking  stereoscopic  pictures  the  inventor  mounts 
the  lens  of  the  camera  on  a  slide  (as  has  heretofore  been  done  for 
other  purposes),  and  in  taking  the  two  pictures  the  lens  is  pushed 
first  to  one  side  and  then  to  the  other  of  the  camera,  so  as  to  be 
opposite  different  parts  of  the  plate  ;  and  to  prevent  the  light  falling- 
on  one  side  of  the  plate  while  the  picture  is  being  taken  on  the  other 
side,  he  employs  a  partition. 

"  Niello"  Paper. — Mr.  Grant,  of  New  York,  to  whom  photo- 
graphic art  owes  several  contributions  of  more  or  less  importance,  has 
recently  patented  a  process  by  which  common  paper  may  be  pre- 
pared to  sei've  all  tlie  purposes  of  tlie  operator,  with  advantages 
superadded  of  no  ordinary  kind.  The  paper  thus  acted  upon  Mr. 
Grant  terms  "  Niello  ;"  when  ready  for  the  sensitizing  operation  it  ; 
is  perfectly  black  upon  both  sides  and  of  a  shining  appearance,  not 
unlike  a  piece  of  japanned  leather.  The  principal  ingredient  used  is 
a  solvent  of  India  rubber.  The  portraits  exhibited  upon  this 
material  have  a  peculiar  softness  and  finish,  much  after  the  manner 
of  the  best  miniatures  of  the  end  of  the  last  century.  The  material 
being  waterproof,  and  capable  of  bearing  a  great  amount  of  rough 
treatment  without  injury  to  the  picture  thereon,  gives  it  a  great 
preference  over  the  ordinary  photographic  paper  for  transmission 
through  the  post  to  distant  parts,  and  an  immunity  from  tliat 
fleeting  and  fading  character  which  ordinarily  results  from  the  influ- 
ences of  the  extremes  of  climate  by  reason  of  the  varnish  which 
secures  the  portrait  after  the  more  artistic  appliance  of  colours  has 
been  effected.  The  colouring  process  of  Mr.  Grant  is  in  itself  pecu- 
liar, inasmuch  as  the  pigment  is  applied  in  a  dry  and  powdered  state 
to  the  picture,  and  done  with  great  rapidity — a  I'apidity,  indeed, 
almost  marvellous,  when  it  is  considered  that  the  whole  of  the  time 
consumed,  from  the  beginning  of  the  sitting  to  the  delivery  into  the 
hands  of  the  sitter  of  a  really  beautiful  photographic  miniature,  i& 
about  three  minutes. 

PJiotograph  of  Burstlnr/  Shells.  —  Mr.  Skaife,  an  artist  of  emi- 
nence, of  Vaubrugh  House,  Blackheath,  on  June  1st,  succeeded 
in  taking  a  stereoscopic  photograph  during  the  practice-firing  of 
shrapnell- shells  at  Plumstead  Marshes,  by  the  Koyal  Artillery,  in 
■which  the  shell  itself  is  shown  in  the  act  of  bursting.  These  results 
are  unquestionably  of  a  remarkable  character,  and  appear  to  us  to 
open  the  way  to  nautical  and  military  experiments  of  the  highest 
importance. 
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Mr.  Skaife  thus  describes  another  successful  result,  on  June  23,  in  a  letter  to 
the  Times:— A  13-inch  shell  was  fired  from  the  mortar-battery  by  the  2nd 
company  of  the  1st  battalion  of  Royal  Artillery;  the  shell,  weighing  200  lb.,  was 
ten  seconds  in  traversing  the  air,  and  fell  within  two  yards  of  the  flajrstaft;  dis- 
tant from  the  battery  600  yards.  A  photo-stereo  was  taken  as  the  shell 
ercer^d  above  the  smoke,  showing  three-eighths  of  an  inch  of  the  projectile's 
Track,  commencing  at  the  distance  of  eighteen  times  the  shell's  diameter  above 
the  mortar,  and  IJ-inch  visual  distance  above  the  head  of  the  superintending 
oflScer  in  front.  But  though  this  is,  I  believe,  the  first  time  a  mortar  shell  has 
ever  been  photographed  in  its  ascending  flight  sufficiently  intense  to  print  from, 
it  is  not  that  "  What  next  ?"  to  which  I  wish  to  call  particular  attention,  but  th« 
likeness  of  the  human  head  which  so  distinctly  dominates  in  the  smoke.  This 
phantom  does  not  appear  to  be  the  result  of  chance,  for  on  repeating  the  experi- 
ment it  is  invariably  reproduced  at  a  certain  phase  of  the  smoke's  expansion. 
Further,  the  apparition  is  not,  nor  can  it,  I  believe,  be  seen  by  the  human  eye 
excepting  through  the  medium  of  photography,  which,  in  its  highest  instantaneity, 
appears  to  eternize  time,  by  giving  at  the  photographer's  will  a  series  of  pictures 
of  things  which  have  their  birth,  marked  phases  of  existence,  and  extinction  in  a 
moment  (from  the  20th  to  the  20,000th  part  of  a  second),  much  too  fleeting  to  be 
acted  by  the  naked  human  eye. 

Subsequently,  Mr.  Skaife  took  a  photo-stereograph  of  a  36-inch  shell  in  the 
course  of  its  flight,  together  with  a  phase  of  the  mortar's  explosion,  which  is  con- 
firmatory of  what  he  intimates  in  the  above  letter,  viz.,  that  epochs  of  time 
inappreciable  to  our  natural  unaided  organs  of  vision  could  be  made  evident  to 
our  senses  by  a  photographic  camera  as  decidedly  as  the  presence  of  animalcule 
An  blood  or  water  is  by  a  microscope. 

A  gentleman  well  acquainted  with  the  action  of  shot  and  shell,  to  whom  the 
track  of  the  projectile  and  its  terminus  in  the  stereo  were  pointed  out,  exclaimed, 
•'  But  what  stopped  the  hall  ?"  To  this  Mr.  Skaife  replies  :— A  peculiarly  rapid 
-.notion  given  to  two  small  (each  two  inches  square)  thin  pieces  of  baked  india 
rubber,  by  means  of  a  trigger  movement,  an  optical  illusion  is  produced  on  the 
transit  of  a  projectile  whieli  may  be  likened  to  the  stopping  of  a  railway  carriage 
^)y  a  brake. 

The  first  application  of  tliis  optical  brake  is  perceived  in  the  commencement  of 
r.he  shell's  track  on  the  side  of  the  mortar.    The  shell  then  appears  to  have  gra- 
loally  decreased  in  speed,  until  it  has  gone  the  length  of  four  of  its  diameters 
.ifterthe  brake  has  been  applied,  when  it  appears  finally  to  have  stopped,  and 
•  hat  for  an  interval  sufficiently  long  to  admit  of  its  portrait  being  photographed 
iiceurately  enough  to  give  a  tolerable  idea  of  its  size  and  shape.    After  wliich  (it 
;8  assumed)  the  shell  proceeded  on  its  rapid  course  for  one  mile  and  a  half  ftirther, 
iirriving  at  its  goal  not  one  measurable  iota  of  time  less  for  its  having  lagged  by 
-he  way  to  coquet  with  the  photographer.    And  thus  Mr.  Skaife  accounts  for  this 
seeming  paradox : — The  whole  operation  of  putting  on  the  optical  brake  to  the 
Hying  projectile,  stopping  its  course,  and  photographing  its  portrait,  according  to 
lata  supplied  by  this  stereo,  appears  to  have  been  done  in  the  fiftieth  part  of  a 
second.    The  shell  at  this  part  of  its  course  is  supposed  to  be  flying  at  the  rate  of 
.>00  feet  per  second  (the  diameter  of  the  shell  is  believed  to  be  about  2^  feet), 
.vhen  the  now  applied  brake  gradually  retards  its  flight,  and  finally  succeeds  in 
stopping  the  shell  after  it  has  gone  four  diameters  or  ten  feet  from  the  first  appli- 
cation of  the  brake.    The  commencement  of  the  shell's  track  on  the  side  of  the 
nortar,  it  will  be  perceived,  is  misty  and  ill-defined ;  while,  on  the  contrary,  the 
ennination  is  sharp,  and  gives  a  tolerably  clear  idea  of  the  sort  of  snail  that  has 
)een  leaving  its  trail  behind.    This  diflerence  between  the  beginning  and  end  of 
"his  photographed  section  of  the  projectile's  parabola  is  thus  accounted  for : — 
The  vulcanite  "  spring  shutters"  admitted  to  the  sensitized  coUodionized  plate, 
through  a  pair  of  lenses,  a  view  of  the  shell  the  instant  it  emerged  from  the 
nortar's  smoke,  by  being  made  to  revolve  on  their  axis  90  degrees,  at  which  point 
hey  have  exposed  the  full  aperture  of  the  lenses,  and  at  this  point  the  100th  part 
)f  a  second  has  elapsed.    Meanwhile  the  shell,  flving  at  the  rate  of  500  feet  per 
lecond,  has  just  interposed  its  trail  on  the  collod"ionized  plate,  the  length  of  two 
)f  its  diameters  (i  inch),  and  succeeds  in  trailing  two  others  while  the  shutters 
:ire  having  their  action  reversed  and  returned  to  their  original  light-excluding 
wsition,  behind  the  lenses.  Xow,  as  the  first  part  of  the  shell's  track  (1-1 6th  of  an 
nch  wide)  has  been  exposed  to  the  full  action  of  light  from  the  commencement 
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of  the  sliutters'  opening  to  their  final  closing,  this  part  of  it  has  consequently 
been  undergoing  a  gradual  effacement  during  the  whole  period  of  the  fiftieth  part 
of  a  second ;  while,  on  the  contrary,  the  terminus  of  the  track  photographed  at 
the  final  closing  of  the  shutters  must  in  the  shortness  of  its  exposure  to  the  action 
of  light  bear  a  moving  analogy  to  the  rapidity  of  light  itself,  known  to  travel  more 
than  one  million  of  times  quicker  than  a  cannon  ball.  And  hence  the  ball's  appa- 
rent stoppage  in  the  air  malgre  the  tremendous  physical  force  argument  seen  in 
the  act  of  urging  it  forward. 

But  what  (concludes  Mr.  Skaifo)  military  man,  however  familiar  he  might  be 
with  the  firing  of  projectiles,  would  believe,  had  he  not  witnessed  the  photographic 
fact,  that  that  physical  force  argument,  so  sharply  depicted  in  the  stereo  in  ques- 
tion, was  other  than  pure  allegory,  instead  of  being,  as  it  actually  is,  the  bond 
fide  stereoscopic  portrait  of  a  real  natural  Cyclops,  sprung  into  giant  life  by  the 
igniting  of  80  lb.  of  gunpowder  in  the  most  ponderous  piece  of  artillery,  probably, 
ever  constructed  by  the  hands  of  man  ? 


PHOTOGRAPHY   AND   THE   ELECTKOTYPE   IN   FEINTING. 

Mu.  Henet  Bbadbury,  in  an  Address  delivered  by  him  at  the 
Eoyal  Institution,  on  "Printing:  its  Dawn,  Day,  and  Destiny,"* 
gives  the  follovifing  striking  illustration  of  the  combined  results  of 
Photography  and  the  Electrotype. 

Photography  has  many  practical  uses,  but  none  of  such  value  in 
expediting  work  and  economizing  expense,  as  in  its  application  to  the 
accurate  i-eduction  of  Government  surveys,  for  the  purposes  of  the 
engraver  ;  which  by  the  old  process  required  to  be  reduced  by  hand- 
work. It  is,  however,  to  the  extraordinary  power  of  the  electrotype 
that  we  are  indebted  for  its  perfection  ;  for  by  it,  an  intaglio 
printing-plate  can  be  produced  from  a  photograph,  and  copies  mul- 
tiplied, as  in  letter-press  or  copper- plate.  Among  the  interesting 
applications,  Mr.  Bradbury  gives  the  following: — 

The  art  of  Nature-Printmg  could  not  have  been  developed  wthout  the  printing 
power  of  the  electrotj-pe. 

The  Ordnance  Maps  could  never  have  been  prepared  with  that  facility  and 
excellence  for  which  they  are  so  remarkable,  without  the  intervention  of  the 
electrotype. 

The  highest  art,  and  the  most  expensive  labour  of  the  historical  engraver,  can  be 
reproduced  from  the  steel  plate,  in  all  its  perfection  and  all  its  fidelity,  only  by  the 
agency  of  the  electrotype. 

Nay,  more,  photography  itself,  although  a  prime  moving  agent,  owes  its  multi- 
plying power,  through  the  medium  of  a  fixed  plate,  to  the  agency  of  the  electrotype. 


•  In  this  Address,  the  Author  felicitously  illustrates  "  the  Power  and  Spread  of 
Printing," — its  history  and  practice  in  all  ages,  with  a  graphic  power  and  pic- 
turesqueness  which  impart  new  life  to  a  subject  whose  origin  is  lost  in  the  remotest 
ages  of  antiquity.  The  Address  has  been  handsomely  jirinted  in  quarto,  and  pub- 
lished by  Messrs.  Bradbury  ai\d  Kvans,  Whitefriars. 
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BECEXT   PROGRESS  OP    ZOOLOGY. 

Professor  Owex,  in  his  Address  to  the  British  Association,  thus 
characterized  the  accessions  to  Zoology,  since  the  Zootomical  labours. 
of  Cuvier  :  Rapid  and  right  has  since  been  the  progress  of  Zoology^ 
Not  only  has  the  structure  of  the  animal  been  investigated,  even  to 
the  minute  characteristics  of  each  tissue,  but  the  mode  of  formation 
of  such  constituents  of  organs,  and  of  the  organs  themselves,  has 
been  pursued  from  the  germ,  bud,  or  egg,  onward  to  maturity  and 
decay.  To  the  observation  of  outward  characters  is  now  added  that 
of  inward  organization  and  developmental  change,  and  Zootomy, 
Histology,  and  Embryology  combine  their  results  in  forming  an 
adequate  and  lasting  basis  for  the  higher  axioms  and  generalizationa 
of  Zoology  properly  so  called.  Three  principles,  of  the  common 
ground  of  which  we  may  ultimately  obtain  a  clearer  insight,  are  now 
recognised  to  have  governed  the  construction  of  animals — unity  of 
plan,  vegetative  repetition,  and  fitness  for  purpose.  The  inde- 
pendent series  of  researches  by  which  students  of  the  articulate 
iinimals  have  seen,  in  the  organs  performing  the  functions  of  jaws 
and  limbs  of  varied  powers,  the  same  or  homotypal  elements  of  a 
:«ries  of  like  segments  constituting  the  entire  body,  and  by  which 
Htudents  of  the  vertebrate  animals  have  been  letl  to  the  conclusion, 
diat  the  maxillary,  mandibular,  hyoid,  scapular,  costal  and  pelvic 
jvrches,  and  their  appendages,  sometimes  forming  limbs  of  varied 
IJOwers,  are  also  moditied  elements  of  a  series  of  essentially  similar 
■'/ertebral  segments, — mutually  corroborate  their  respective  concln- 
(jons.  It  is  not  probable  that  a  principle  which  is  true  for  Articulata 
(ihould  be  false  for  Vertebrata  ;  the  less  probable,  since  the  deter- 
mination of  homologous  parts  becomes  the  more  possible  and  sore 
in  the  ratio  of  the  perfection  of  the  organization. 

After  pointing  out  the  distinction  between  Affinity,  which  indicates 
in  intimate  resemblance,  and  Analogy,  which  indicates  a  remote 
«ne,  he  continued  :  The  study  of  homologous  parts  in  a  single  system 
of  organs — the  bones — has  mainly  led  to  the  recognition  of  the  plan 
«r  archetype  of  the  highest  primary  group  of  animals,  the  Vertebrata. 
'Che  next  step  of  importance  will  be  to  determine  the  homologons 
jiarts  of  the  nervous  system,  of  the  muscular  system,  of  the  respi- 
i»tory  and  vascular  system,  and  of  the  digestive,  secretory,  and 
I'enerative  organs  in  the  same  primary  group  or  province.  I  think 
it  of  more  importance  to  settle  the  homologies  of  the  parts  of  » 
fTOup  of  animals  constructed  on  the  same  general  plan,  than  to 
speculate  on  such  relations  of  parts  of  animals  constructed  on demon- 
Sh^tively  distinct  plans  of  oi^nization.  AVhat  has  been  effected 
snd  recommended,  in  regard  to  homologous  parts  in  the  Verte- 
l  rata,  should  be  followed  out  in  the  Articvdata  and  Mollusca.     In 
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regard  to  the  constituents  of  the  crust  or  outer  skeleton  and  its 
appendages  in  the  Articulata,  homological  relations  have  been  studied 
and  determined  to  a  praiseworthy  extent,  throughout  that  province. 
The  same  study  is  making  progi-ess  in  tlie  Mollusca  ;  but  the  grounds 
for  determining  special  homologies  are  less  sure  in  this  sub-kingdom. 
The  present  state  of  homology  in  regard  to  the  Articulata  has  sufficed 
to  demonstrate  that  the  segment  of  the  crust  is  not  a  hollow  expanded 
homologue  of  the  segment  of  the  endo-skeleton  of  a  vertebrate. 
There  is  as  little  homology  between  the  parts  and  appendages  of  the 
segments  of  the  Vertebrate  and  Articulate  skeletons  respectively. 
The  parts  called  mandibles,  maxillae,  arms,  legs,  wings,  fins,  in 
Insects  and  Crustaceans,  ai-eonly  "analogous"  to  the  parts  so  called 
in  Vertebrates.  A  most  extensive  field  of  reform  is  becoming  open 
to  the  homologist  in  that  which  is  essential  to  the  exactitude  of  his 
science — a  nomenclature  equivalent  to  express  his  conviction  of  tlie 
different  relations  of  similitude.  Most  difficult  and  recondite  are  the 
questions  in  face  of  which  the  march  of  Homology  is  now  irresistibly 
conducting  the  philosophic  observer.  Such,  for  instance,  as  the 
following: — Are  the  nervous,  muscular,  digestive,  circulating  and 
generative  systems  of  organs  more  than  functionally  similar  in  any 
two  primary  provinces  of  the  animal  kingdom  ?  Are  the  homologies 
of  entire  systems  to  be  judged  of  by  their  functional  and  structural 
connexions,  rather  than  by  the  plan  and  course  of  their  fonnation  in 
the  embryo  ?  It  may  be  doubted  if  embryology  alone  is  decisive  of 
the  question  whether  homology  can  be  predicated  of  the  alimentary 
canal  in  animals  of  different  primary  groups  or  provinces.  It  is 
significant,  however,  of  the  lower  value  of  embryological  characters, 
to  note  that  the  great  leading  divisions  of  the  animal  kingdom,  based 
by  Cuvier  on  Comparative  Anatomy,  have  merely  been  confirmed  by  ' 
Von  Baer's  later  developmental  researches.  And  so,  likewise,  with 
regard  to  some  of  the  minor  modifications  of  Cuvier's  provinces,  the 
true  position  of  the  Cirripeda  was  discerned  by  Strauss,  Durkheim, 
and  Macleay,  by  the  light  of  anatomy,  before  the  discovery  of  their 
metamorphoses  by  Thomson. 

HOMOLOGY   OF   THE   HUMAN   SKELETON. 

A  PAPER  has  been   read  to   the   British   Association,   "On  the 
Homology   of  the  Skeleton,"   by  Mr.  G.  M.  Humphry,    Surgeon 
to   Addenbrooke's  Hospital,  Cambridge.     Having  lately   been  enr^ 
gaged    in    lecturing  and    writing  upon  the   Human    Skeleton,  the 
author  has  carefully  investigated  the  whole  subject  of  its  homology,' 
in  relation  to  the  skeletons  of  the  various  vertebrate  classes,  and 
relation  to  its  development  and  connexion  with  the  nervous  system.1 
The  conclusions  at  which  he  arrives  differ,  in  some  particulars,  froi 
those  of  Professor  Owen,  more  especially  with  regard  to  certain  bone 
of  the  skull,  such  as  the  temporal  bone,  and  the  components  of  th 
anterior,   or  nasal,  vertebra.     His  views,    and  the  arrangement 
proposes,  are  set  forth  in  two  Tables,  in  the  second  of  which  the 
bones  are  placed  according  to  the  plan  of  Professor   Owen ;    tha 
differences  between  the  two  being  indicated  by  italics.     He  consider 
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that  the  pelvis  consists  of  the  haemal  elements  of  two  sacral  vertebras  ; 
that  the  scapular  arch  consists  of  the  haemal  elements  of  two  cervical 
vertebrae  ;  and  that  the  limbs  are  appendages  diverging  from  the  points 
of  junction  of  the  haemal  spines  with  the  hcemal  alae.  The  key  to  the 
comparison  of  the  fore  limbs  with  the  hinder — a  subject  of  much  diffi- 
culty to  anatomists — is  furnished  by  the  fact,  that  the  limbs  are 
placed  at  the  anterior  and  posterior  ends  of  the  trunli  ;  and  that, 
consequently,  the  opposed  surfaces  of  their  upper  segments,  as  well 
as  of  the  pelvis  and  scapula,  are  made  to  correspond  ;  that  is,  the 
anterior  aspect  of  the  hinder  limb  coiresponds  with  the  posterior 
aspect  of  the  fore  limb.  This  disposition  of  the  parts  takes  place 
during  development.  At  first,  each  limb  is  nearly  straight  ;  the 
liands  and  feet  bud  out  from  the  sides  of  the  trunk  :  the  palms  and 
Boles  look  downwards  ;  and  the  thumb  and  the  great  toe  look  for- 
ward. Subsequently,  each  limb  undergoes  a  quarter  turn,  but  in 
opposite  directions.  The  anterior  limb  is  rotated,  on  its  axis,  back- 
wards ;  the  posterior  limb  is  rotated,  on  its  axis,  forwards  ;  the  ilium 
nnd  femur  slant,  forwards,  from  the  hip  ;  and  the  scapula  and 
humerus  slant,  backwards,  from  the  shoulder ;  the  knee  bends  for- 
wards ;  and  the  elbow  bends  backwards.  In  the  anterior  limb, 
however,  a  rotation  of  the  distal  segments  takes  place,  when  the 
hand  is  pronated,  in  an  opposite  direction  to  that  which  has  occurred 
in  the  proximal  segments  ;  and  pronation  is  the  easiest  position  to 
man,  and  is  the  ordinary  position  with  most  other  animals. 

Professor  Owen,  whilst  congratulating  the  Section  on  the  increased 
study  of  homology  that  this  paper  indicated,  and  the  great  ability 
displayed  by  the  author,  was  prepared  to  defend,  to  a  very  large 
t-xtent,  his  own  previously  expressed  views.  The  only  point  he  felt 
disposed  at  the  present  moment  to  concede,  and  at  the  same  time 
fUowing  that  the  subject  demanded,  on  his  part,  further  attention 
l)efore  making  any  positive  assertion,  was  the  view  Mr.  Humphry 
Lad  taken  of  the  nature  and  position  of  the  vomer.  Mr.  Humphry 
thought  that  Professor  Owen's  pkn  of  regarding  the  Fish  as  the 
type  of  the  vertebrate  animals  instead  of  Man  was  not  the  correct 
cne,  and  his  conclusions  were  arrived  at  by  taking  the  human  skeleton 
as  the  type. — Athenceum,  No.  1615,  where  the  Tables  are  printed. 


ARTIFICIAL   PRODUCTIOX   OF  BOXE. 

A  PAPER  upon  this  curious  subject  has  been  read  to  the  French 
^^cademy  of  Sciences,  and  is  thus  reported  in  Galignanis  Messenger  : 
--The  reparatory  action  of  the  periosteum  (or  membrane  directly 
i:ivesting  the  bones)  in  reproducing  the  osseous  substance  when  par- 
tally  lost  or  destroyed,  either  by  accident  or  disease,  is  a  well-known 
f  ict,  and  various  surgical  operations  are  founded  upon  it ;  but  Dr. 
Ollier's  experiments,  presented  to  the  Academy  as  above,  throw  a 
rew  light  on  the  subject.  The.=e  experiments,  performed  upon 
rabbits,  are  divided  into  three  series  :— 1.  Long  slips  of  periosteum 
\.-ere  detached  from  the  tibia  throughout  their  length,  one  of  their 
extremities  only  being  left  adherent  to  the  bone,  "^fhese  slips  were 
tien  rolled  around  the  muscles  of  the  leg  in  various  ways,  and  in 
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the  course  of  time  bone  was  produced  in  various  shapes,  as,  for 
example,  a  spiral,  an  8,  &c.  !  2.  In  the  second  series  of  experi- 
ments the  slips  of  periosteum  were  entirely  detached  from  the  bone 
three  or  four  days  after  the  operation,  and,  notwithstanding  this 
separation  from  its  primitive  source  of  life,  the  periosteum  still  con- 
tinued to  produce  bone.  3.  In  the  third  series  the  periosteum  was 
entirely  detached  from  the  bone  at  the  outset,  and  immediately 
transplanted  to  some  other  region,  under  the  skin  of  the  shoulder  or 
of  the  back,  for  example  ;  still  the  periosteum  produced  bone.  An 
advanced  age,  it  appears,  diminishes  this  property  of  the  perios- 
teum, but  does  not  completely  destroy  it.  The  osseous  tissue  thus 
obtained  is  real  bone,  similar  to  that  of  the  rest  of  the  body.  After 
a  certain  time  a  cavity  is  formed  within,  containing  marrow,  which 
derives  nourishment  for  three  or  four  issues.  In  short,  these  curious 
experiments  show  that  bone  may  be  obtained  wherever  the  perios- 
teum can  be  introduced ;  and  that  a  membrane  may  preserve  its 
properties  notwithstanding  its  removal  and  transplantation.  The 
cure  and  treatment  of  fractures,  it  is  expected,  may  be  considerably 
improved  by  these  unexpected  facts. 

NEW   FACT    CONCERNING   BLOOD. 

M.  Claude  Bernard  has  communicated  certain  observations 
to  the  French  Academy  of  Sciences,  tending  to  show  that  the  cus- 
tom of  applying  the  denomination  of  red  blood  to  that  of  the  arte- 
ries, and  of  black  to  that  of  the  veins,  is  not  in  accordance  with 
facts.  Having  had  occasion  to  open  the  renal  veins  of  various 
animals,  M.  Bernard  found  them  to  contain  red  blood,  strongly  con- 
trasting with  the  dark  blood  issuing  from  the  vena  cava  below.  In 
order  to  ascertain  whether  the  same  was  the  case  with  other  veins 
belonging  to  organs  of  secretion,  he  opened  the  vein  of  the  sub- 
maxillary gland  of  a  dog,  and  found  the  blood  of  the  darkest  possible 
hue.  At  that  moment,  however,  the  salivary  secretion  had  stopped. 
In  order  to  excite  it,  a  few  drops  of  vinegar  were  introduced  into 
the  throat  of  the  animal.  The  secretion  recommenced,  and  after  a 
few  seconds  the  blood  was  seen  to  change  its  colour  to  the  scarlet 
hue  of  arterial  blood.  As  soon  as  the  secretion  ceased,  the  blood  re- 
sumed its  former  dark  colour.  Hence  M.  Bernard  concludes  that 
although  the  name  of  red  blood  is  correctly  applied  to  that  of  the 
arteries,  that  of  black  blood  cannot  be  with  equal  generality  applied 
to  that  of  veins  ;  for  that  in  the  veins  of  the  organs  of  secretion  the 
colour  varies  according  as  the  organ  is  in  a  state  of  action  or  repose. 

LOCK-JAM'. 

The  Abeille  Medicate  relates  a  case  of  traumatic  tetanus  cured  by 
the  inhalation  of  chloroform.  The  patient,  a  small  landowner  in 
the  commune  of  St.  Servant  (Morbihan),  had  the  index  and  the 
middle  finger  of  his  left  hand  crushed  by  the  wheel  of  a  cart  heavily 
laden.  The  upper  portion  of  the  index  had  to  be  amputated,  but 
the  middle  finger  was  saved.  About  three  weeks  after  he  caught 
cold,  by  running  out  at  night  in  his  shirt  to  give  the  alarm,  a  neigh- 
bouring house  being  on  fire  ;  two  days  afterwards  the  first  symptoms. 
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of  Lock-jaw  made  their  appearance,  and  continued  to  increase  to  an 
alarming  degree.  Dr.  Pauliis,  of  Josselin,  being  called  in.  first 
wiministered  opiates  and  emollient  enemas  :  then,  observing  that 
the  wound  of  the  index  appeared  unusually  dry,  dressed  it  with  a 
pledget  of  lint  steeped  in  chloroform.  The  rigidity  of  the  bodj"  and 
muscular  contractions  increasing,  he  administered  chloroform  by  in- 
halation, but  not  to  a  degree  sufiicient  to  obtain  complete  stupor. 
This  at  once  afforded  some  relief  to  the  patient,  which  lasted  for  the 
space  of  alx)ut  an  hour  ;  the  alarming  symptoms  then  returned.  ITie 
inhalations  were  repeated  two  or  thi-ee  times  a  day,  anti-spasmodic 
fiotions  being  administered  internally  in  the  intervals.  At  length, 
at  the  end  of  the  seventh  day  of  this  treatment,  the  spasms  having 
assumed  a  remittent  type,  so  as  to  return  precisely  at  certain  hours, 
the  cure  was  completed  with  sulphate  of  quinine.  A  curious  fact 
cccurred  in  this  case :  the  patient,  who  when  in  health  laboured 
under  a  sUght  degree  of  deafness,  could  during  his  illness  hear  all 
that  was  said  in  the  room,  even  in  a  low  whisper  :  and  this  sensibi- 
L  ty  of  the  ear  gradually  disappeared  as  the  cure  pi-ogressed. 


CABBOKIC  ACID  EVOLVED  FROM  THE  LDXGS. 

Dr.  E.  Smith  has  read  to  the  British  Association  a  paj^r  '  On 
the  Results  obtained  from  an  Extended  Inquiry  into  the  Quantity 
cf  Carbonic  Acid  evolved  from  the  Lungs  under  the  Influence 
cf  various  Agents."  Dr.  Smith  had  conducted  a  series  of  ex- 
periments extending  over  several  months,  and  found  that  the 
quantity  of  carbonic  acid  expired  varied  most  materially  under  the 
iiifluence  of  different  kinds  of  food,  different  states  of  the  atmosphere, 
&c.  During  the  summer,  respiration  is  always  feeble,  as  compared 
vith  the  colder  months  of  the  year  ;  and  althougli  the  skin  exercised 
most  important  functions,  he  found  that  it  was  not  vicarious  to  the 
lungs  in  the  expiration  of  carbonic  acid  ;  for  while  the  lungs  expired 
600  grains,  the  skin  threw  off  only  six  grains.  The  increase  in  the 
quantity  of  carbonic  acid  was  greater  and  more  enduring  after  eating 
oatmeal  and  rice,  than  afterpartaking  of  arrow-root ;  whilst  wheat  pro- 
duced the  greatest  quantity,  though  the  increase  was  less  enduringthan 
»ith  oatmeal  and  rice.  Tea,  coffee,  and  cocoa  were  found  to  be  respi- 
rvtory  exciters,  and  consequently  increased  the  waste  of  the  system  ; 
they  could  not  be  classed  as  food  ;  but  as  tea  induced  pei-spiration, 
if  was  most  valuable  as  a  remedy  against  the  action  of  heat.  Tea 
Ciused  the  evolution  of  much  more  carbon  than  it  supplied.  Tea 
*ould  also  be  useful  in  cases  of  drowning  and  interrupted  pulsation, 
irandy,  sometimes  administered  in  cases  of  drowning,  had  the  verj' 
Opposite  effect  to  that  desired,  being  a  non-exciter  of  pulsation  : 
■whereas  tea  increased  the  action  of  the  lungs  and  skin.  If  the 
O  )ject  were  to  prevent  the  waste  of  the  system,  then  alcohol  might 
bj  useful,  and  tea  would  be  improper  ;  but  if  they  wished  to  refi^h 
tJiemselves,  tea  should  be  taken.  The  experiments  made  showed 
tiiat  those  who  were  more  susceptible  of  injurious  influence  by  heat, 
*erethe  least  able  to  bear  any  change  of  climate ;  andif  this  were  borne 
i  mind,  it  would  be  found  of  service  to  those  who  might  contemplate 
going  abroad — to  the  East  or  elsewhere. — Atheii<mm  Ecjx/rt. 
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INFLUENCE   OF   EFFOKTS   OF   INSPIRATION   ON   THE   HEAET. 

Dr.  Brown-S^quarb  has  communicated  to  the  Eoyal  Society,  his 
"  Experimental  Researches  on  the  Influence  of  Efforts  of  Inspira- 
tion on  the  Movements  of  the  Heart." 

A  very  interesting  fact,  of  which  many  circumstances  have  been 
carefully  investigated  by  Professor  Donders  and  Dr.  S.  W.  Mitchell, 
has  received  a  v^rong  explanation  from  those  physiologists.  This 
fact  consists  in  a  diminution  of  either  the  strength  or  the  frequency 
of  the  beatings  of  the  heart,  when  an  energetic  effort  at  breathing 
is  made  and  maintained  for  half  a  minute  or  a  little  more.  Pro- 
fessor Donders  thinks  that  this  influence  of  inspiration  on  the 
heart  is  due  to  a  mechanical  agency  of  the  dilated  lungs  on  this 
organ.     Dr.  Brown-S^quard  continues  : 

It  is  admitted  that  the  state  of  the  lungs  has  a  great  influence  on  the 
heart,  but  the  principal  cause  of  the  diminution  in  the  movements 
of  this  organ  is  very  different  from  what  has  been  supposed  by  Pro- 
fessor Donders,  by  Professor  J.  Miiller,  and  others.  It  is  known 
that  when  the  medulla  oblongata  or  the  par  vagum  is  excited 
(either  by  galvanism,  as  the  Brothers  Weber  have  discovered,  or  by 
other  means,  such  as  a  mere  compression,  or  a  sudden  wound,  as  I 
have  found),  the  heart's  beatings  diminish  or  cease  entirely.  Whether 
this  stoppage  be  due  to  the  cause  I  have  attributed  it  to  or  not,  is 
indifferent  to  my  present  object.  What  is  important  is,  that  in 
these  cases  an  irritation  on  the  origin  of  the  par  vagum  acts  through 
it  on  the  heart  to  diminish  or  to  destroy  its  action.  I  thought  that 
it  would  be  interesting  to  decide,  if,  at  the  time  that  there  is  an 
effort  at  inspiration,  there  is  not  also  an  influence  of  the  medulla 
oblongata  on  the  par  vagum,  more  or  less  similar  to  that  which 
exists  when  we  galvanize  or  otherwise  irritate  the  medulla  oblon- 
gata. To  ascertain  if  it  is  so,  I  have  made  experiments  on  newly- 
born  animals,  and  on  birds.  As  I  have  already  published  some  of 
the  results  of  my  researches  on  newly-born  animals,  and  as  these 
results  are  not  so  completely  decisive  as  those  of  my  experiments 
made  on  birds,  I  will  merely  give  here  a  summary  of  what  I  have 
seen  in  these  last  animals.  I  have  found  the  same  facts  in  ducks, 
geese,  and  pigeons  ;  but  as  I  have  repeated  the  experiments  more 
frequently  on  the  last-mentioned  animals,  I  will  speak  of  them  only. 
When  their  abdomen  has  been  widely  opened  and  their  heart  ex- 
posed to  sight,  pigeons  may  live,  as  it  is  well  known,  for  a  long 
while.  I  wait  until  they  are  almost  dying,  having  only  one,  two,  or 
three  inspirations  in  a  minute,  and  then,  if  the  weather  is  cold,  and 
if  the  animal  has  lost  many  degrees  of  its  temperature,  I  find  that,  at 
each  effort  it  makes  to  inspire,  the  heart  either  almost  suddenly 
iitops,  or  beats  much  less  quickly. 

I  have  frequently  seen  the  heart  completely  arrested  for  five  or 
ten  seconds,  and  twice  for  tvventy  or  twenty-five  seconds,  in  cases 
where  there  was  only  one  respiration  in  two  minutes.  This  stoppage 
of  the  heart's  movements  was  the  more  remarkable,  as  they  were  at 
the  rate  of  more  than  two  hundred  in  a  minute  when  the  effort  at 
inspiration  took  place.      To  decide  that  it  was  in  consequence  of  an 
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influence  of  the  par  vagum  that  this  occurred,  I  divided  this  nerve 
in  the  neck,  and  then  found  that  there  was  no  more  influence  of  the 
inspiration  on  the  heart,  or  if  there  was,  it  consisted  in  an  aug- 
mentation of  the  frequency  of  the  movements  of  this  organ — an 
augmentation  due  to  the  shaking  of  the  heart  wlien  the  chest  dilated. 

Sometimes,  when  the  heart  was  very  irritable,  and  when  the  efforts 
at  inspiration  were  still  frequent  and  not  energetic  (the  par  vagum 
being  undivided),  these  efforts  were  accompanied,  or  rather  imme- 
diately followed,  by  an  increase  in  the  strength  of  the  heart's  move- 
ments, probably  caused  by  the  shaking.  But  always  when  the  inspi- 
ratory efforts  were  energetic  and  rare,  they  co- existed  with  a  dimi- 
nution or  a  momentary  cessation  of  the  heart's  contractions  ;  and 
Eilways  in  these  cases  the  section  of  the  par  vagum  has  destroyed  the 
diminishing  influence  of  the  respiratory  efforts  on  the  heart.  It 
■would  be  easy  to  show  that  the  influence  of  the  inspiratory  effort  on 
the  central  organ  of  circulation  is  comparable  to  the  change  taking 
])lace  in  the  pupil  when  the  globe  of  the  eye  is  drawn  inwards  :  it  is 
t,n  associated  action. 

From  the  facts  I  have  found  in  the  case  of  newly-born  animals  and 
birds,  and  from  the  facts  observed  in  man  by  Professors  J.  Miiller, 
Douders,  and  others,  it  results  that,  during  efforts  at  inspiration,  a 
nervous  influence  passes  along  the  par  vagum  from  the  medulla 
oblongata  to  the  heart,  diminishing  the  movements  of  this  organ. 
And,  as  by  an  action  of  our  will  we  may  inspire  with  energy,  it 
fallows  that  we  can  by  an  influence  of  our  will  diminish  the  action 
cf  our  heart,  just  as  we  can  contract  our  pupil  by  drawing  our  eyes 
inwards.  

PHEJfOMENA   OF   GEMMATION. 

Professoe  Huxley  has  read  to  the  Eoyal  Institution,  a  paper 
giving  a  detail  of  the  circumstances  which  have  more  particularly 
drawn  the  attention  of  naturalists  to  the  A^jhides,  or  plant  lice.  Be- 
tween the  years  1740  and  1750,  Bonnet,  acting  upon  a  suggestion  of 
Eeaumar,  isolated  an  Aphis  immediately  after  its  birth,  "and  proved 
to  demonstration  that  not  only  was  it  capable  of  spontaneously 
b-inging  forth  numerous  living  young,  but  that  these  and  their 
descendants  to  the  ninth  generation  preserved  a  similar  faculty."' 
Ample  testimony  has  since  been  borne  by  others  to  the  accuracy  of 
tliese  observations  ;  indeed,  it  has  been  shown,  "  that  under  favour- 
able conditions  of  temperature  and  food,  there  is  practically  no  limit 
tt  this  power  of  asexual  multiplication,  or,  as  it  has  been  conveniently 
termed,  '  Aganiogenesis.'  The  Aphides  thus  produced  are  either 
winged  or  wingless,  and  are  both  viviparous  and  oviparous.  The 
only  organic  operation  with  which  this  mode  of  development  can  be 
C<mpared  is  the  process  of  budding  or  Gemmation,  as  it  takes  place 
JE  the  vegetable  kingdom,  in  the  lower  forms  of  animal  life,  and  in 
the  process  of  formation  of  the  limbs  and  other  organs  of  the  higher 
Wiimals  ;  and  the  parallel  is  complete  if  such  a  plant  as  the  bulbiferous 
Kly  or  the  Marchantia,  or  such  an  animal  as  the  Hydra,  is  made  the 
term  of  comparison."     These  agamogenetic  phenomena  were  long 
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supposed  to  be  isolated ;  but  numerous  cases  of  a  like,  and  some  even 
more  remarkable,  character,  are  now  known.  Among  these  may  be 
cited  the  circumstances  attending  the  production  of  the  drones  of 
bees,  as  described  by  Von  Siebold  in  liis  work  on  True  Parthenoge- 
nesis ;  and  attention  was  also  directed  to  the  Coelobogyne  lUicifolia, 
the  male  flowers  of  which  have  never  been  seen,  and  yet  for  the  last 
twenty  years  it  has  produced  its  annual  crop  of  fertile  seeds  in  Kew 
Gardens.  Agamogenesis  has  also  been  found  to  pass  by  insensible 
gradations  into  the  commonest  phenomena  of  life.  Some  explanation 
has  been  offered  on  this  remarkable  subject ;  all,  however,  that  can 
be  said  is,  we  have  a  few  facts,  but  cannot  yet  understand  even  the 
simplest  of  them.  

ALTEEXATE-GENERATION,    PARTHENOGENESIS,    &C. 

In  continuation  of  the  main  subject  of  the  extract  at  pp.21 5-6,  from 
Professor  Owen's  Address,  he  observed  :  "If  embryology  has  been 
over- valued  as  a  test  of  homology,  the  study  of  the  development  of 
animals  has  brought  to  light  most  singular  and  interesting  facts,  and 
I  now  allude  more  especially  to  those  that  have  been  summed  up 
\inder  the  term  'Alternate- generation,'  'Parthenogenesis,'  'Meta- 
genesis,' &c.  John  Hunter  first  enunciated  the  general  proposition, 
that  '  the  propagation  of  plants  depended  on  two  principles — the  one, 
that  every  part  of  a  vegetable  is  '  a  whole, '  so  that  it  is  capable  of 
being  multiplied  as  far  as  it  can  be  divided  into  distinct  parts  ;  the 
other,  that  certain  of  those  parts  become  reproductive  organs,  and 
produce  fertile  seeds.'  Hunter  also  remarked,  that  'the  first  prin- 
ciple operated  in  many  animals  vsfhich  propagate  their  species  by  buds 
or  cuttings  ;'  but  that,  whilst  in  animals,  it  prevailed  only  in  '  the 
more  imperfect  orders,'  it  operated  in  vegetables  '  of  every  degree  of 
perfection.'  The  experiments  of  Trembleyon  the  freshwater  polype, 
those  of  Spallanzani  on  the  Naids,  and  those  of  Bonnet  on  the  Aphides, 
had  brought  to  light  the  phenomena  of  propagation  by  fission,  and 
by  gemmation  or  buds,  external  and  internal,  in  animals,  to  which 
Hunter  refers.  Subsequent  research  has  shown  the  unexpected 
extent  to  which  Hunter's  first  principle  of  propagation  in  organic 
being  prevails  in  the  animal  division.  But  the  earliest  formal  super- 
cession  of  Harvey's  axiom,  '  om»e  vivwni  ab  ovo,'  appears  to  be 
Hunter's  proposition  of  the  dual  principle  above  quoted.  The  ex- 
periments of  Redi,  Malpighi,  and  others,  had  progressively  contracted 
the  field  to  which  the  '  ycneratio  wqwivoca'  could  with  any  plausibility 
be  applied.  The  stronghold  of  the  remaining  advocates  of  that  old 
Egyptian  doctrine  was  the  fact  of  the  develo2mient  of  parasitic  ani- 
mals in  the  flesh,  brain,  and  glands  of  higher  animals.  But  the 
hypothesis  never  obtained  currency  in  this  country  ;  it  was  publicly 
opposed  in  my  Hunterlan  Lectures,  by  the  fact  of  the  prodigious 
preparation  of  fertile  eggs  in  many  of  the  supposed  spontaneously 
developed  species  ;  and  in  then  suggesting  that  the  Trichina  spiralis 
of  the  human  muscular  tissue  might  be  the  embryo  of  a  larger  worm 
in  course  of  migration,  I  urged  that  a  particular  investigation  was 
needed  for  each  particular  species. 


KATUKAL  HISIOBY— ZOOLOGY.  223 

'  •  Amongst  the  most  brilliant  of  recent  acquisitions  to  this  part  of 
jjbysiology,  have  been  the  discoveries  which  Jiave  resulted  from  such 
special  investigations.  Kuchenmeister  and  Von  Siebold  have  been 
the  chief  labourers."  After  noticing  some  of  the  results  of  those  labours. 
Professor  Owen  said  :  "  Since  the  time  when  it  was  first  discovered 
■ohat  plants  and  animals  could  propagate  in  two  ways,  and  that  the 
individual  developed  from  the  bud  might  produce  a  seed  or  egg, 
from  which  also  an  individual  might  spring  capable  of  again  budding, 
— since  this  alternating  mode  of  generation  was  observed,  as  by 
Chamisso  and  Sars,  in  cases  where  the  budding  individual  diflFered 
much  in  form  from  the  egg-laying  one — the  subject  has  been  syste- 
matized, generalized,  with  an  attempt  to  explain  its  principle,  and 
greatly  advanced,  especially,  and  in  a  highly  interesting  manner,  in 
Von  "Siebold's  late  treatise,  entitled  Wahre  Parthtaogenesis  bei 
Schriieterlinoen  und  Bienen,  in  which  the  virgin  production  of  the 
male  or  drone-bee  is  demonstrated.  Von  Siebold  having  subjected 
to  the  closest  microscopic  scrutiny  and  experiment  the  conclusion  to 
which  the  practical  bee-mast«r,  Dzierson,  had  arrived,  relative  to 
the  cause  of  queen- bees  with  crippled  wings  producing  a  swarm  ex- 
clusively of  drones,  has  demonstrated  that  tlie  male  bee  is  produced 
irom  an  egg  which  has  been  subjected  to  no  influence  save  that  of 
the  maternal  parent  ;  whilst  such  egg,  if  impregnated,  would  have 
])roduced  a  female  or  worker  bee.  The  now  well-investigated  pheno- 
laena  of  parthenogenesis  in  Hydrozoa  have  re.sulted  in  showing,  as  in 
the  analogous  case  of  Entozoa,  that  animals  differing  so  much  in 
form  as  to  have  constituted  two  distinct  orders  or  classes,  are  really 
but  two  terms  of  a  cycle  of  met;igenetic  transformations — the  aca- 
Ijphan  Medusa  beuig  the  sexual  locomotive  form  of  the  agamic 
rooted  budding  polype,  just  as  the  cestoid  taenia  is  of  the  cystic 
hydatid.  In  Hydrozoa  (hydroid  polypes  or  sertularians)  the  young 
are  propagated,  as  in  plants,  by  '  buds,'  and  also,  as  in  most  plants, 
by  'germs'  or  '  seeds  :'  these  latter  are  contained  in  '  germ-sacs'  pro- 
jocting  from  the  outer  surface,  which  is  another  analogy  to  the 
flowering  parts  of  plants.  The  first  acquaintance  %vith  these  marvels 
eicited  the  hope  that  we  were  about  to  penetrate  the  mystery  of  the 
origin  of  diflferent  species  of  animals  ;  but  as  far  as  observation  has 
yst  extended,  the  cycle  of  changes  is  definitely  closed.  And,  since 
oae  essential  step  in  the  series  is  the  fertilized  seed  or  egg,  the 
Earveian  axiom,  ^  omne  vivum  ab  ovo,'  if  metagenetic  phases  be 
jncribed  to  one  individual,  may  be  still  predicated  of  all  organisms 
*hich  bear  the  unmistakeable  characters  of  plants  or  of  animals. 

"  The  closest  observations  of  the  subjects  of  these  two  kingdoms 
most  favourable  to  insight  into  the  nature  of  their  beginning,  accu- 
iculate  evidence  in  proof  of  the  essential  first  step  being  due  to  the 
p  •otoplasniic  matter  of  a  germ-cell  and  sperm-cell ;  the  former  pre- 
«d8ting  in  the  form  of  a  nucleus  or  protoplast,  the  latter  as  a  granu- 
kse  fluid.  In  flowering  plants  it  is  conveyed  by  the  pollen-tube,  in 
aiiimals  and  many  flowerless  plants,  by  locomotive  spermatozoids. 
The  changes  of  form  which  the  representative  of  a  species  undergoes 
is   successive  agamicaily  propagating  individuals  are   termed   the 


224  TEAE-BOOK  OF  FACTS. 

'  metfigenesis'  of  such  species.  The  changes  of  fonn  which  the 
representative  of  a  species  undergoes  in  a  single  individual,  is  called 
the  'metamorphosis.'  But  this  term  has  practically  been  restricted 
to  the  instances  in  which  the  individual,  during  certain  phases  of 
the  change,  is  free  and  active,  as  in  the  grub  of  the  chaffer,  or  the 
tadpole  of  the  frog,  for  example.  In  reference  to  some  supposed 
essential  differences  in  the  metamorphoses  of  insects,  it  had  been 
suggested  that  stages  answering  to  those  represented  by  the  apodal 
and  acephalous  maggot  of  the  Diptera,  by  the  hexapod  larva  of  the 
Carabi,  and  by  the  hexapod  antenniferous  larva  of  the  Meloe  were 
really  passed  through  by  the  orthopterous  insect,  before  it  quitted 
the  egg.  Mr.  Andrew  Murray  has  recently  made  known  some 
facts  in  confirmation  of  this  view.  He  had  received  a  wooden  idol 
from  Africa,  behind  the  ears  of  which  a  Blatta  had  fixed  its  egg- 
cases,  after  which  the  whole  figure  had  been  rudely  painted  by  the 
natives,  and  these  egg-cases  were  covered  by  the  paint.  No  insect 
could  have  emerged  without  breaking  through  the  case  and  the 
paint  ;  but  both  were  uninjured.  In  the  egg-cases  were  discovered, 
— 1st,  a  grub-like  larva  in  the  egg  ;  2nd,  a  cocoon  in  the  egg  con- 
taining the  unwinged,  imperfectly- developed  insect ;  3rd,  the  un- 
winged,  imperfectly- developed  insect  in  the  egg,  free  from  the 
cocoon,  and  ready  to  emerge." 


USE   OF   THE   MICEOSCOPE   IN   NATURAL   HISTOBT. 

The  Microscope,  as  an  adjunct  to  naturalists,  has  been  of  high 
service,  which,  however,  has  been  overrated.  Dr.  Walker  Arnott, 
in  the  Proceedings  of  the  Royal  Society  of  Edinburgh,  observes  : 

Microscopical  differences  are  by  themselves  of  little  importance. 
To  see  is  one  thing,  to  understand  and  combine  what  we  see, 
another  ;  the  eye  must  be  subservient  to  the  mind.  Every  supposed 
new  species  requires  to  be  separated  from  its  allies,  and  then  sub- 
jected to  a  series  of  careful  observations  and  critical  comparisons. 
To  indicate  many  apparently  new  species  is  the  work  of  an  hour,  to 
establish  only  one  on  a  sure  foundation  is  sometimes  the  labour  of 
months  or  years.  In  microscopical  natural  history  as  much  scrutiny 
is  required  to  prove  a  new  form  to  be  distinct  from  its  aUies  as  in 
chemistry  to  discover  a  new  alkaloid,  or  in  astronomy  to  demonstrate 
the  identity  of  two  comets.  A  naturalist  cannot  be  too  cautious. 
It  is  better  to  allow  diatoms  to  remain  in  the  depths  of  the  sea,  or 
in  their  native  pools,  than,  from  imperfect  materials,  to  elevate 
them  to  the  rank  of  distinct  species,  and  encumber  our  catalogue 
with  a  load  of  new  names  so  ill-defined,  if  defined  at  all,  that  others 
are  unable  to  recognise  them  ;  the  same  object  can  be  more  easily 
attained  by  attaching  them,  in  the  meantime,  to  some  already  re- 
corded species,  with  the  specific  cliaracter  of  which  they  sufficiently 
accord.  In  all  such  cases  the  question  to  be  solved  for  the  advan- 
tage of  naturalists  is  not  whether  the  object  noticed  be  a  new  spe- 
cies, but  whether  it  has  been  proved  such,  and  clearly  characterized. 
Mr.  Warington  has  described  to  the  British  Association  some 
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uuliiions  which  he  had.  made  to  his  Portable  Microscope,  by  which 
living  objects  contained  in  glass  bottles  or  small  aquai-ia  could  be 
examined  with  greater  ease.  Mr.  C  Brooke  exhibited  a  Microscope 
and  Case  very  completely  fitted  up,  but  having  a  stind  of  dO  simple 
and  light  a  character  as  to  render  it  very  portable  and  easily  worked, 
even  in  the  open  air,  at  the  sea-side,  or  elsewhere.  Mr.  Li;idd  introduced 
a  Microscope  with  an  improved  Magnetic  Stage.  The  improvements 
in  the  structure  of  the  microscope  exhibited  by  these  instruments 
were  commented  on  by  several  speakers.  The  focility  of  moving 
objects  delicately  by  the  hand  aflforded  by  the  magnetic  stage  was 
remarked  upon  as  a  great  advantage.  Mr.  Brooke's  instrument  was 
fitted  with  a  double  lens,  so  that  the  power  could  be  changed  from  a 
high  to  a  low  one  without  unscrewing  the  glass,  and  was  regarded 
as  an  improvement  that  ought  to  be  more  frequently  employed  in 
the  construction  of  microscopes. 


THE   MICROSCOPE   AXD    ATMOSPHERIC   OKGAXISM. 

The  ]Microsco{)e  (said  Prof.  Owen,  in  his  Address  to  the  British 
Association,)  is  an  indispensable  instrument  in  embryological  and 
".listological  researches,  as  also  in  reference  to  that  vast  swarm  of  ani- 
malcules which  are  too  minute  for  ordinary  vision.  I  can  here  do 
little  more  than  allude  to  the  systematic  direction  now  given  to  the 
application  of  the  microscope  to  particular  tissues  and  particular 
tilasses,  chiefly  due,  in  this  countiy,  to  the  counsels  and  example  of 
the  Microscopical  Society  of  London.  A  very  interesting  applica- 
tion of  the  microscope  has  been  made  to  the  particles  of  matter 
suspended  in  the  atmosphere  ;  and  a  systematic  continuation  of  such 
cbservations  by  means  of  glass  slides  prepared  to  catch  and  retain 
atmospheric  atoms,  promises  to  be  productive  of  important  results. 
"We  now  know  tiiat  the  so-called  red  snow  of  Arctic  and  Alpine 
regions  is  a  microscopic  single-celled  organism  which  vegetates  on 
tie  surface  of  snow.  Cloudy  or  misty  extents  of  dust-like  matter 
pervading  the  atmosphere,  such  as  have  attracted  the  attention  of 
t  -avellers  in  the  vast  coiiferous  forests  of  North  America,  and  have 
been  borne  out  to  sea,  have  been  found  to  consist  of  the  "  pollen" 
0-  fertilizing  particles  of  plants,  and  have  been  called  "pollen 
sliowers."'  M.  Daneste,  submitting  to  microscopic  examination 
similar  dust  which  fell  from  a  cloud  at  Shanghai,  found  that  it  con- 
sisted of  spores  of  a  confervoid  plant,  probably  the  Trichodesmium 
eiythrceitm,  which  vegetates  in,  and  imparts  its  peculiar  colour  to, 
tie  Chiue,se  Sea.  Decks  of  ships,  near  the  Cape  de  Verde  Islands, 
hiive  been  covered  by  such  so-called  "  showers'  of  impalpable  dust, 
which,  by  the  microscope  of  Ehrenberg,  lias  been  shown  to  consist 
of  minute  organisms,  chiefly  "  Diatomaceae."  One  sample  collected 
oi.  a  ship's  deck,  500  miles  oS"  the  coast  of  Africa,  exhibited  nu- 
nurous  species  of  freshwater  and  marine  diatoms,  bearing  a  close 
reiemblance  to  South  American  forms  of  those  organisms.  Ehren- 
berg has  recorded  numerous  otlier  instances  in  his  paper  printed  in 
ihi  Berlin  Tiansactioiis ;  but  here,  as  in  other  exemplary  series  of 
•bservations  of  the  indefatigable  microscopist,  the  conclusions  are 
P 
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perhaps  not  so  satisfactory  as  the  well-observed  data.  He  specu- 
lates upon  the  self- developing  power  of  organisms  in  the  atmosphere, 
aflSrming  that  dust-showers  are  not  to  be  traced  to  mineral  material 
from  the  earth's  surface,  nor  to  revolving  masses  of  dust  material  in 
space,  nor  to  atmospheric  currents  simply  ;  but  to  some  general  law 
connected  with  the  atmosphere  of  our  planet,  according  to  which 
there  is  a  "  self-development"  within  it  of  living  organisms,  which 
organisms  he  sus|iects  may  have  some  relation  to  the  periodical  me- 
teorolites  or  aerolites.  The  advocates  of  progressive  development 
may  see  and  hail  in  this  the  first  step  in  the  series  of  ascending 
transmutations.  The  unbiassed  observer  will  be  stimulated  by  the 
startling  hypothesis  of  the  celebrated  Berlin  Professor  to  more  fre- 
quent and  regular  examinations  of  atmospheric  organisms.  Some- 
late  examinations  of  dust-showers  clearly  show  them  to  have  a 
source  which  Ehrenberg  has  denied.  Some  of  my  hearers  may  re- 
member the  grapliic  description  by  her  Majesty's  Envoy  to  Persia, 
the  Hon.  C.  A.  Murray,  of  the  cloud  of  impalpable  red  dust  which 
darkened  the  air  of  Bagdad,  and  filled  the  city  with  a  panic.  The 
specimen  he  collected  was  examined  by  my  successor  at  the  Eoyal 
College  of  Surgeons,  Prof.  Quekett ;  and  that  experienced  micro- 
scopist  could  detect  only  inorganic  particles,  such  as  fine  quartz 
sand,  without  any  trace  of  Diaton-iaceae  or  other  organic  matter.  Dr. 
Lawson  has  obtained  a  similar  result  from  the  examination  of  the 
material  of  a  shower  of  moist  dust  or  mud  which  fell  at  Corfu,  in 
March,  1857  :  it  consisted  for  the  most  part  of  minute  angular  par- 
ticles of  a  quartzose  sand .  Here,  therefore,  is  a  field  of  observation 
for  the  microscopist,  which  has  doubtless  most  interesting  results  as 
the  reward  of  persevering  research. 

THE   LINN>5:aN   SOCIETY, 

Among  the  numerous  additions  to  the  Library  and  Museum,  re- 
ceived during  the  year,  are  a  complete  series  of  Wiegmann's  Archir 
fur  Naturgeschichte,  the  greater  part  presented  by  George  Busk,. 
Esq.,  F.R.S.  and  L.S.  ;  Linnaeus's  MS.  Diary  and  Letters  to  Me- 
nander,  with  translation,  presented  by  IMiss  Wray  ;  an  extensive 
collection  of  dried  plants,  formed  in  Java,  by  Dr.  Horsfield,  F.R.S.- 
and  L.S.,  presented  by  the  Hon.  East  India  Company;  an  exten- 
sive collection  of  Australian  and  Tasmanian  plants,  formed  by  Dr. 
Ferdinand  Miiller,  Botanist  to  the  North  Australian  Expedition, 
including  type  specimens  of  many  species  recently  described  by  him 
in  the  Society's  Journal,  ]>resented  by  Dr.  Miiller  ;  and  a  valuable 
collection  of  British  Algse,  formed  by  the  late  Mrs.  Griffith,  of  Tor- 
quay, presented  by  the  subscribers.  The  Society  has  also  formed  a 
British  Herbaiium  ;  it  has  been  now  completely  arranged,  and  the 
principles  on  which  it  had  been  formed  have  been  explained. 

PLANTS   AND   ANIMALS  IN   COMMERCK. 

There  has  been  presented  to  the  Section  of  Zoology  and  Botany 
of  the  British  Association,  one  of  those  Reports  which  render  the 
labours  of  the  Association  so  valuable  in  relation  to  science.     At 
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the  Glasgow  Meeting  in  1855  it  was  suggested  by  Prof.  Balfour 
that  it  would  be  very  desirable  to  obtain  accurate  information  rela- 
tive to  the  species  of  plants  and  animals  which  furnish  the  articles  of 
commerce,  and  the  extent  to  which  the  demand  on  each  is  carried. 
This  was  follo\yed  by  the  appointment  of  gentlemen  at  Liverpool  and 
Glasgow  to  report  on  the  animal  and  vegetable  ]iroducta  imported 
into  those  cities.  At  the  meeting  in  1S57,  a  very  valuable  Report  was 
produced,  by  Mr.  Archer,  on  the  imports  into  Liverpool,  and  pub- 
lished in  detail  in  the  last  volume  of  the  Transactions  of  the  Asso- 
ciation. On  this  occasion  a  Report  was  brought  up  from  Messrs. 
Connell  and  Keddie,  on  the  animal,  vegetable,  and  mineral  sub- 
ttances  imported  from  foreign  countries  into  the  Clyde.  This  paper  was 
very  voluminous,  and  of  course  could  not  be  read  in  detail  to  the  Section  ; 
but  Dr.  Lankester  called  attention  to  the  importance  of  such  re- 
turns, as,  although  the  Government  in  the  Board  of  Trade  "  Returns" 
gave  the  bulk  of  imports,  yet  little  or  no  attempt  was  made  at 
describing  their  sources  or  nature.  In  this  way  valuable  products 
were  imported,  without  the  slightest  intimation  of  their  nature  or 
value,  under  some  general  head,  as  "'*  Drugs,"  or  "  Articles  not  other- 
wise enumerated,'  in  the  official  returns.  The  publication  of  these 
.Reports  would  draw  especial  attention  to  the  source  of  each  article, 
and  thus  enable  those  interested  in  their  use  or  consumption  to  as- 
<jertain  where  they  may  be  most  easily  obtained,  and  in  the  largest 
(luantities.  Several  instances  were  quo'^ed  of  valuable  substances 
lying  for  years  in  our  bonding  warehouses  from  the  want  of  a  know- 
ledge on  the  part  of  those  engaged  in  their  importation  of  their 
nature  or  value.  These  returns  show  the  great  national  value  of 
tnch  Museums  as  those  now  established  at  Kew,  South  Kensington, 
]jiverpool,  Edinburgh,  and  Dublin,  where  the  products  of  the 
E.nimal,  vegetable,  and  mineral  kingdoms  used  in  the  arts  and  manu- 
factures, and  as  food,  are  exhibited  in  connexion  with  the  parti- 
cular species  of  plant,  animal,  or  mineral  which  yields  them. — 
AtJierKEum,  No.  1617.  

A   TOCXQ   HTPPOPOTAMtTS 

I[a8  been  born  in  the  Giirden  of  Plants  at  Paris.  The  little  crea- 
t  ire  made  its  appearance  at  the  top  of  the  water  of  the  tank  occu- 
pied by  its  mother  about  6  A.M.  on  Monday,  May  10.  After  swim- 
nung  about  a  while,  it  attempted  to  get  on  dry  grouud,  but  the 
djscent  from  the  sleeping  apartment  of  the  parent  hippopotami  into 
tiieir  bath  not  being  sloped,  it  had  some  difficulty  in  raising  its 
*eight  out  of  the  water.  The  mother  then  came  to  the  rescue,  but 
ii  her  endeavours  to  assist  her  little  one  up  the  step,  managed  so  to. 
biTiise  and  injure  its  tender  body  that  it  died  the  same  evening. 
Accurate  casts  and  drawings  have  been  made  of  the  animal.  Such, 
•:i  event  is  not  recorded  to  have  ever  taken  place  in  Europe. 

LEOPARDCS    HERyAXDESrr. 

A  FELINE  animal  from  Mazatlan  has  been  described  under  the 
above  name,  which  becomes  very  interesting  from  the  fact  of  largft^ 
p  2 
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animals  of  this  family  l)eing  comparatively  few  in  the  New  World. 
"This  species  greatly  resembles  the  jaguar  in  size,  character,  and 
marking,  having  the  short  legs  and  short  tapering  tail  of  that 
species  ;  but  it  chiefly  differs  from  that  animal  in  the  form  of  the 
head,  which  is  more  elongate,  and  in  the  disposition  of  the  spots  : 
instead  of  these  being  all  placed  in  rings  or  roses,  as  they  are 
usually  called,  the  spots  on  the  front  part  of  the  body  are  single  and 
scattei'ed,  and  those  on  the  hinder  part  of  the  body  are  alone  placed 
in  rings  and  roses." — Dr.  J.  E.  Gray. 

BARE  BAT. 
Mk.  Gould  has  exhibited  to  the  Zoological  Society  a  drawing  of 
a  very  reraarijable  Bat  which  has  lately  been  transmitted  to  him 
from  Melbourne,  Victoria,  by  Dr.  Ludwig  Becker,  under  the  im- 
pression that  it  was  a  new  and  undescribed  species,  but  which 
proves  to  be  identical  with  the  Molossus  Australis  of  Dr.  Gray, 
characterized  more  than  twenty  years  ago  from  the  unique  example 
contained  in  the  ]\Iuseum  of  the  United  Service  Institution.  Mr. 
Gould  remarked  that  the  receipt  of  this  drawing  is  of  especial 
interest,  inasmuch  as  it  proves  that  the  animal  is  a  native  of  Aus- 
traha,  a  fact  which,  from  the  circumstance  of  no  other  example  than 
the  one  referred  to  having  been  hitherto  found  in  that  country,  has 
been  disputed  ;  the  form  being  Brazilian. 

THE  DINGO. 

Some  discoveries  lately  made  by  Mr.  Selwyn,  the  Government 
geologist,  in  exploring  a  cave  near  Mount  Macedon,  throw  much 
light  on  the  disputed  question  of  the  introduction  of  the  Wild  Dog  to 
Australia.  Professor  M'Coy  has  stated  that  there  is  little  doubt 
that  the  animal  is  indigenous  ;  and  a  paragraph  in  a  Melbourne 
publication,  edited  by  Mr.  W.  H.  Archer,  the  Assistant  Eegistrar- 
General,  relates,  on  the  authority  of  Mr.  Smyth,  that  the  skeleton  of 
a  Dingo  was  discovered  near  Warnamborl,  underneath  a  bed  of 
volcanic  ash.  The  skeleton  was  found  by  C.  Campbell,  Esq.,  an 
engineer  who  was  conducting  some  excavations  in  that  neighbour- 
hood. The  discovery  of  such  a  skeleton  is  of  interest,  establishing, 
as  it  does,  the  truth  of  Professor  M 'Coy's  conjecture,  which  was 
founded  on  palseontological  data. — Athenceum,  No.  1616. 

WILD   BOABS  IN  FRANCE. 

A  HERD  of  Wild  Boars  was  seen  in  December,  1848,  near  Rheims, 
in  the  forest  of  Gueux.  It  was  estimated  there  were  twenty  old 
and  young,  and  these  latter  were  at  first  taken  for  wolves  by  some 
persons,  who  attacked  them,  and  killed  four  young  ones.  The  main 
body  of  the  animals  then  dispersed  towards  Dieu-Lumifere,  and  the 
keeper  of  a  wineshop  shot  two,  the  weight  of  which  was  from  100 
to  115  kilogrammes  each.  A  stray  animal  having  entered  a  timber- 
yard  near  llheims,  was  surrounded  by  the  workmen,  fourteen  in 
number,  and  one  of  them,  after  having  dealt  it  a  blow  with  a 
hatchet,  was  bitten  by  it  in  the  hand.      The  animal  was  then  de- 
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spatched  by  the  other  men  ;  it  weighed  150  kilogrammes  Being 
cut  up  into  fourteen  parts,  it  was  distributed  among  the  assailants, 
and  the  wounded  man  received  the  skin  in  addition.  On  the  whole, 
about  fourteen  boars  are  believed  to  have  been  destroyed  in  this  sin- 
gular hunt,  most  of  them  young  ones. 

BOSCH-VARK   OF   THE   CAPE. 

The  Secretary  has  read  to  the  Zoological  Society,  a  paper,  by  Dr. 
Gray,  "  On  the  Bosch- Vark  (Patamochceru-s  Africanus),  living  in  the 
Society's  Gardens."  Some  doubt  having  been  expressed  as  to  the 
distinctness  of  the  Painted  Pig  of  the  Cameroons  from  the  Bosch- 
Vark  of  the  Cape,  it  was  with  great  pleasure  Dr.  Gray  was  enabled 
to  examine  a  living  specimen  of  the  latter,  and  he  is  quite  convinced 
that  any  one  who  examines  the  two  living  animals  as  they  are  placed 
side  by  side  in  the  Gardens,  cannot  fail  to  be  satisfied  with  the  dis- 
tinctness of  the  species,  independent  of  any  variation  that  may 
occur  in  the  ground  colour  of  the  individual. 


ON  THE   TOBPIDITr   OF   THE   MARMOT. 

The  object  of  this  memoir  by  M.  Valentin  is  to  examine  the  in- 
fluence of  the  winter-sleep  upon  the  production  of  glucose  by  the 
liver.  During  an  abstinence  from  food  of  five  or  six  months,  the 
sugar  is  persistent  in  the  liver  of  the  Marmot ;  from  this  it  follows 
that  there  is  an  essential  difference  between  the  true  winter-sleep  of 
the  marmot  and  the  torpidity  of  the  batrachia,  or  the  state  of  inani- 
tion of  waking  animals. 

When,  as  is  sometimes  the  case,  the  death  of  the  animal  is  caused 
by  exhaustion  at  the  end  of  the  winter-sleep,  the  liver  no  longer 
contains  sugar.  The  same  fact  is  observed  in  hedgehogs  which  have 
lied  during  their  winter-sleep.  On  the  contrary,  when  a  healthy 
marmot,  killed  at  the  end  of  its  torpidity,  is  examined,  it  is  found 
-hat  the  fresh  blood  of  the  aorta  and  the  fresh  urine  will  precipitate 
.small  quantities  of  protoxide  of  copper,  showing  that  they  contain 
glucose. 

Some  authors  have  expressed  the  opinion  that  the  liquid  secreted 
by  the  stomach  is  absorbed,  and  that  after  passing  through  the  vena 
liorta,  it  produces  sugar  in  the  liver.  M.  Valentin  opposes  this  view, 
!ind  cites  several  facts  which  speak  against  it. 

The  author  has  observed  a  striking  difference  between  the  sugar 
of  the  liver  of  Marmots  in  their  winter-sleep  and  that  of  other 
evoking  animals  ;  the  former  is  not  so  readily  destroyed  by  putrefac- 
tion as  the  latter. 

In  conclusion,  he  cites  an  observation  made  upon  some  frogs  which 
liad  passed  four  months  of  the  winter  in  a  dark  cellar.  They  were 
Irozen  by  exposure  to  a  temperature  of  -f  5°  F.  ;  the  sugar  of  their 
r.verdid  not  disappear. — Moleachott's  Untersuchvmgen. — Philos.  Mag., 
No.  102.  

NEW   BAT. 

Dr.  Salter  has  exhibited  to  the  Linnsean  Society  a  living  speci- 
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inen  of  a  species  of  Rat,  probably  new  to  science,  but  which  has 
beeu  frequently  observed  of  late  on  board  vessels  in  British  ports  ; 
and  made  some  observations  on  the  characters  by  which  it  is  distin- 
^'uished  from  the  original  Britisii  Rat  {Mus  jRattus),  the  principal  of 
these  being  the  extraordinary  length  of  the  tail,  the  large  size  of  the 
«ars,  and  the  greater  fleshiness  of  the  thighs. 


AKTIPICIAL  INCUBATION.  i 

A  NEW  apparatus  for  this   purpose  has  been  presented  to   the 
French  Academy  of  Sciences  by  M.  Siguier.     The  usual  method  of    j 
Jiatching  eggs  artificially  consists  in  placing  them  between  layers  of 
manure  ;  M.  Seguier,  on  the  contrary,  places  them  in  nests  consist- 
ing of  straw,  hay,  shavings,  &c.,  just  as  they  would  be  in  the  case     ! 
of  natural  incubation.      Moreover,   in  the  latter  the  egg  receives     ( 
warmth  from  above  ;   and  the  same  eifect  is  imitated  in  the  new  sys-     '■ 
i;em,  which  consists  of  a  central  stove  from  which  eight  or  ten  pair     j 
of   india   rubber    tubes    issue   in    various    directions.       Each    pair     j 
establishes  a  communication  between  the  stove  and  an  india  rubber 
cap,  which  covers  a  nest  filled   with  eggs.     The  steam  generated  in 
the  stove  is  thus  made  to  circulate  constantly  over  the  eggs,   which 
are  thus  exposed  to  a  moderate  heat  radiating  upon  them  from  the 
concave  surface  of  the  india  rubber  cap.      The  warming  apparatus 
described  to  the  Academy  communicates  warmth  to  eight  nests, 
-each  containing  twenty-four  eggs  ;  but  the  number  of  nests  might  be 
much  greater.  

ARRANGEMENT   OF   BIRDS. 

Mr.  Etton  has  read  to  the  British  Association,  a  paper  in  which 
he  stated  : — The  mode  in  which  birds  obtain  their  prey  is  subject  to 
considerable  variation :  adapted  to  this  variation  are  the  varioua 
members  and  organs  of  the  class.  The  principal  modes  in  which 
birds  obtain  tiieir  prey  are  the  following  :— bythe  power  of  flight  or 
direct  chase  ;  by  the  power  of  approaching  their  pre}-^  unobserved  ; 
by  the  power  of  climbing  ;  by  the  power  of  scratcliing  and  running  ; 
by  tlie  i)ower  of  wading  ;  and  by  the  power  of  swimming.  If  a  divi- 
sion of  birds  is  made  strictly  according  to  the  above  qualities,  there 
will  be  many  that  will  not  conform  strictly  to  the  greatest  perfection 
of  development  adapted  to  each  mode  of  living,  but  are  endowed 
with  a  modification  or  mixture  of  two  or  more  of  them.  Mr.  Eyton 
proposes  to  divide  birds  into  the  following  orders  : — 1.  Raptores,  or 
birds  of  prey,  containing  the  families  Vulturidae,  Falconidse,  and 
Strigidae ;  2.  Noctivores,  or  night-feeding  birds,  containing  the 
Caprimulgidse,  Trogonidre,  and  Coracinidaj  ;  3.  Volatores,  or  flyers, 
containing  the  Trochilidse  and  Cyprilidae  ;  4.  Lapsatores,  or  gliders, 
containing  the  Alcidinidse,  Buceridie,  and  Upupidae.  Mr.  Eyton 
called  the  attention  of  the  meeting  to  the  peculiar  mode  in  which 
the  coracoid  bone  is  articulated  to  the  sternum  among  the  humming- 
birds, and  exhibited  a  drawing  and  specimens  of  those  parts.  He 
also  stated  that  he  was  bringing  out  a  work  on  the  skeletons  o  i 
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birds,  some  of  the  plates  from  which  he  expected  to  have  been  able 
to  exhibit. 

Sir  W.  Jardine  remarked  on  the  difficulty  of  arranging  birds,  and 
admitted  that  Mr.  Eyton's  arrangement  had  the  advantage  of  pre- 
senting birds  in  groups  according  to  their  habits,  -which  depended  so 
largely  on  the  nature  of  their  food. 


OSTRICHES  IN   FRAXCE. 

The  Bulletin  of  the  Societe  d'Acclimatation  publishes  a  note  from 
Dr.  V^avasseur  on  the  subject  of  the  Nandou,  or  South  American 
Ostrich,  and  on  the  means  of  bringiug  it  into  a  domestic  state,  and 
accustoming  it  to  the  climate  of  France.  The  South  American 
ostrich,  although  of  the  same  natural  family  as  those  in  Africa  and 
elsewhere,  differs  from  them  by  being  of  rather  smaller  stature,  and 
by  having  three  toes  on  the  feet  instead  of  two.  They  live  in  nume- 
rous bands  in  the  part  of  South  America  comprised,  from  north  to 
south,  between  the  frontiers  of  the  Brazils  and  Patagonia,  near  the 
Straits  of  Magellau,  and  from  east  to  west  between  the  Atlantic  and 
the  Cordilleras  of  the  Andes.  They  only  frequent  the  open  plains, 
and  never  enter  into  the  wooded  parts  of  the  countiy.  They  are 
commonly  found  in  the  plains  of  the  Republic  of  Uruguay,  but  are 
very  rare  in  Paraguay.  They  generally  move  about  in  bands  of  ten 
and  sometimes  twenty  females,  with  a  single  male,  which  w:dks 
generally  at  their  head,  and  is  besides  readily  distinguishable  by  his 
larger  size.  They  may  be  seen  seeking  their  food  in  the  midst  of 
horses  and  cattle,  with  which  they  are  always  on  the  best  terms. 
In  Uruguay  and  in  Buenos  Ayres,  where  these  birds  are  seldom 
bunted,  they  show  no  alarm  at  man,  but  come  and  feed  close  to 
houses  :  but  if  they  see  one  or  two  horsemen  approach,  as  if  to  sur- 
prise them,  they  run  off  with  extreme  swiftness. 

The  American  ostrich  is  a  very  quiet  and  even  stupid  bird,  and  its 
name,  "aveztruz,"  is  liberally  applied,  particularly  by  the  women,  to 
any  one  who  does  not  evince  much  intelligence.  Although  of  a 
generally  pacific  character,  the  male  ostriches  sometimes  have  battles 
to  defend  their  own  females  or  to  capture  some  fi-om  other  hands,  and 
they  then  give  each  other  most  furious  kicks,  but  their  movements 
on  these  occasions  are  ridiculously  awkward.  The  force,  however, 
of  their  kick  is  enough  to  break  a  man's  leg,  and  such  accidents 
have  sometimes  occurred.  Their  laying  season  is  in  the  month  of 
August;  their  nest  consists  of  a  large  hole  in  the  ground,  which 
they  do  not  make  themselves,  but  use  those  which  the  bulls  make 
with  their  fore  ft;et  in  order  to  cover  themselves  with  a  cload  of  dust, 
which  is  a  favourite  custom  of  those  animals.  The  number  of  eggs 
generally  found  in  these  large  nests  is  from  twenty-five  to  thirty,  but 
it  is  not  uncommon  to  find  from  sixty  to  eighty.  It  is  thought  that 
aU  the  females  belonging  to  one  band  lay  in  the  same  nest.  It  is  not 
true,  as  has  been  stated,  that  these  eggs  are  hatched  by  the  heat  of  the 
aun,  for  both  the  males  and  the  females  have  been  seen  sitting  on 
them,  but  more  frequently  the  formei.  The  flesh  of  the  young  ones  is 
good,  though  rather  strong  ;  but  that  of  the  grown  birds  is  disagree- 
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able.  The  eggs,  however,  form  a  very  good  article  of  food,  and 
are  sought  after  by  the  countiy  people  for  that  pui-pose.  Tlie  food 
of  the  ostriches  consists  of  insects,  seeds,  and  sometimes  of  small 
reptiles,  such  as  small  lizards,  &c.  ;  but  they  are  in  general  so  vora- 
cious that  they  will  swallow  anything ;  and"  pieces  of  leather,  iron, 
&c.,  have  been  found  in  their  stomachs.  The  young  ostriches  may 
be  readily  tamed,  for  thej'  become  familiar  in  two  or  three  days. 
They  must  not  be  placed  in  a  cage,  but  allowed  to  walk  about, 
attaching  something  to  their  feet  to  prevent  their  going  too  far. 
They  are  fed  with  little  bits  of  fresh  meat,  which  they  will  take  from 
the  hand.  They  will  walk  about  round  the  houses,  enter  into  all  the 
rooms,  look  with  apparent  curiosity  at  what  is  going  on,  and  occupy 
themselves  with  catching  flies,  of  which  they  are  very  fond.  As 
they  grow  larger  they  go  further  from  home,  but  they  never  fail  to 
return  at  the  time  when  they  are  usually  fed,  or  at  night  to  roost. 
They  are  very  fond  of  sugar,  and  will  follow  a  person  about  to  pro- 
cure it.  Dr.  Vavasseur  concludes  by  stating  that  the  South  Ame- 
rican ostrich  would  live  without  difficulty  in  the  north  of  France  ; 
that  there  is  no  difficulty  in  domesticating  it ;  that  it  will  feed  on 
anything  that  is  given  to  it,  however  coarse ;  that  it  is  of  a  very 
strong  constitution,  and  but  little  sensible  to  atmospheiic  changes  ,- 
and  that  it  scarcely  requires  any  care,  space  and  liberty  being  all 
that  is  wanted.  The  advantages  which  might  be  derived  from 
domesticating  this  l;ird  would  consist  in  its  feathers,  which  are  in 
gi"eat  demand  ;  and  from  the  eggs,  which  would  form  a  good  article 
of  food  to  the  peoi^le  in  the  country. — Guliynanis  Messen'jer. 

NEW    BIRDS. 

Mh.  Goulb  has  read  to  the  Zoological  Society,  a  paper  "  On  a 
New  Species  of  Ptarmigan,"  the  skin  of  which  he  exhibited.  It 
■was  a  native  of  Spitzbergen,  where  he  believed  it  was  plentiful,  and 
was  brought  to  this  country  by  E.  Evans,  Esq.,  of  Neath,  whoi 
shot  it  during  a  visit  to  that  part  of  the  world  in  the  summer  of 
1856.  In  size  it  considerably  exceeded  our  common  ptarmigan. 
Mr.  Gould  proposed  the  name  of  Larjopus  hcmi/eucurvs  for  this 
species.  Mr.  Gould  also  read  a  paper,  containing  Descriptions  of 
two  new  species  of  the  family  Hirundinidse  :  one,  an  Atticora  from 
Guatemala,  for  tlie  inti'oduction  of  which  science  was  indebted  to  G. 
TJ.  Skinner,  Esq.,  he  characterized  under  the  name  of  A.  2}ileata  ,- 
the  other,  a  Cholidon,  from  Cashmere,  which  he  jiroposed  to  call 
C.  Cashmeriensis,  was  discovered  by  Dr.  A.  L.  Adams,  of  the  22nd 
Eegiment.  

BIRDS   FROM   ECU.VDOK. 

There  have  been  read  to  the  Zoological  Society,  some  notes 
"  On  a  Collection  of  Birds  received  by  M.  Verreaux,  of  Paris,  from 
the  Rio  Napo,  in  the  Republic  of  Ecuador,"  when  it  was  stated  that 
although  several  small  collections  of  birds  had  been  .already  received 
in  Europe  from  this  locality  (one  of  which  had  been  brought 
before  the  notice  of  the  Society),  the  present  was  larger  and  of  a 
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more  interesting  nature,  embracing  no  less  than  170  species,  at  least 
20  of  which  appeared  to  be  undescribed.  The  most  noticeable 
objects  were  two  Tanagers,  which  seemed  not  only  generically  but 
specifically  different  from  anything  hitherto  known,  and  which  were 
characterized  as  CreurgKrps  rerticalis  and  Euchates  coecineus,  a  line 
series  of  Formicariidse,  embracing  thirty-three  species,  of  which 
several  appeared  to  be  undescribed  ;  and  a  new  form  belonging  to 
the  peculiar  South  American  family  Pteroptochidae,  for  which  the 
name  Affafhapovs  viicropterus  was  proposed.  The  Chairman  stated 
that  M.  Jules  Verreaux  kad  previously  examined  and  labelled  the 
birds  of  this  collection,  and  that  the  greater  part  of  the  new  appel- 
lations were  adopted  from  his  MS. 

The  Chairman  also  called  the  attention  of  the  Society  to  a  very 
scarce  parrot  lately  acquired  for  the  menagerie,  and  of  which  only 
one  other  specimen  was  known,  formerly  living  in  the  Zoological 
Gardens  at  .Amsterdam,  and  now  in  their  museum.  This  was  the 
Ed-Li-  '  of  Prince  Bonaparte. 

XEST   OF   THE   WAXWIXG. 

The  Waxwing  makes  a  good-sized  and  substantial  Nest,  but 
without  much  indication  of  advanced  art.  It  is  of  some  depth,  and 
regularly  shaped.  The  main  substance  of  which  it  is  built  is  the 
kind  of  lichen  commonly  called  '"tree-hair"  (Alectoria  juhaia),  which 
hangs  so  abundantly  from  almost  every  tree  in  Lapland.  The  nest 
is  strengthened  befow  by  a  platform  of  dead  twigs,  and  higher  up 
towards  the  interior  by  a  greater  or  lesser  amount  of  flowering 
stalks  of  grass,  and  occasionally  pieces  of  equisetum.  In  one  nest 
there  were  several  pen-feathers  of  small  birds  as  an  apology  for  a 
lining.  The  nest  is  built  on  the  branch  of  a  tree,  not  near  the  bole, 
and  rather  standing  up  from  the  branch,  like  a  fieldfare's  or  other 
thrush's  nest.  Of  those  observed,  four  were  built  on  small  spruces, 
one  on  a  good-sized  Scotch  fir,  and  one  on  a  birch,  all  at  a  height 
of  from  six  to  twelve  feet  from  the  ground. — John  Wolley,  Jun. — 
Edin.  NeirPJiil.  Journ.,  Xo.  15. 


NEV.-    TOUCA>-. 

Mr.  GrOULD  has  exhibited  and  described  to  the  Zoological  Society, 
a  new  species  of  Toucan,  which  he  had  recently  received  from  Pro- 
fessor Jameson,  of  Quito.  He  remarked  that  it  belonged  to  that 
division  of  the  group  to  which  he  had  applied  the  generic  terai  of 
Aiidigeiia,  and  that  it  was  most  intimately  allied  to  the  A.  nigri- 
rostris,  but  difi'ered  from  that  species  in  the  bill  being  shorter, 
broader,  and  much  more  robust,  and  coloured  with  obscure  brownish 
red  at  the  base  of  the  upper  mandible.  For  this  new  species  he 
proposed  the  name  oi  Andigena  spilorhyncha. 


BIRDS   FROM   THE   AROO   ISLANDS. — BIRDS   OF   PARADISE. 

i[R.  Gould  has  brought  under  the  notice  of  the  Zoological 
Society,  a  highly  interesting  series  of  Birds  collected  by  Mr.  A.  R. 
Wallace   in  the  Aroo  Islands.     Among  them  are  two  species  of 
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Birds  of  Paradise — Paradiaea  apoda  and  P.  regia.  Hitherto  these 
magnificent  bii-ds  have  only  been  sent  to  this  country  in  a  mutilated 
condition,  their  skins  having  been  prepared  and  dried  by  the  Papuans 
frequently  without  their  wings,  and  almost  always  without  their 
legs  ;  Mr.  Wallace's  skins,  however,  are  perfect,  and  in  the  highest 
possible  condition.  They  comprise  not  only  adult  males  and  females, 
but  young  birds  in  various  stages  of  development.  Mr.  Gould  re- 
marked that  tlie  ornithology  of  the  Aroo  Islands,  like  that  of  New 
Guinea,  partook  more  of  the  character  of  the  Australian  fauna  than 
■of  any  other.  The  Plcidce  (Woodpeckers^  and  Bwcerotidce  (Horn- 
bills),  so  common  in  India  and  the  Indian  Islands,  are  totally 
wanting,  while  the  MelipharjidcE  (Honeyeaters)  and  the  Halcijonidce 
(Kingfishers)  are  very  numerous  ;  on  the  other  hand,  the  collection 
•does  not  contain  a  single  Malurus,  nor  any  of  the  Finches — forms 
represented  by  numerous  species  even  in  the  northern  parts  of 
Australia.  Mr.  Gould,  in  remarking  upon  the  beautiful  plumes 
"which  adorn  the  Paradisece,  stated  that  he  considered  they  were  in 
their  most  perfect  state  just  prior  to  the  breeding  season,  and  that 
the  bird  was  then  adorned  in  its  greatest  beauty, — a  beauty  assumed 
apparently  not  only  for  the  purpose  of  attracting  the  females,  but  to 
exhibit  to  each  other  their  gorgeous  finery,  when  they  assemble  and 
perform  many  curious  and  extraordinary  evolutions.  In  South 
America,  the  Cock  of  the  Rock  (Rupicola)  has  many  singular  habits 
at  the  hke  season  ;  while  in  Australia,  the  Bower  Birds  attract  every 
one  by  the  curious  structures  they  make  for  a  similar  purpose.  Mr. 
Gould  instanced  also  the  Peacock,  the  Turkey,  and  the  well-known 
Euff  of  the  British  Islands,  as  birds  which  assemble  and  make  such 
displays.  

NEW   BIRDS   FROM   WESTERN   AFRICA. 

Dk.  Gustav  Hartlaub,  of  Bremen,  having  recently  examined 
the  magnificent  specimens  in  the  British  Museum,  found  among 
them  some  very  rare  species,  which  he  had  not  seen  before.  Among 
these  are  some  of  the  rare  types  collected  during  the  second  Niger 
Expedition  by  Mr.  Louis  Fraser — for  instance,  the  Sijlvicola  super- 
cUiosa  of  that  naturalist,  which  from  a  second  and  more  perfect 
Ashantee  specimen  Dr.  Hartlaub  found  to  be  what  he  never  ex- 
pected, atypical  Camaroptera ;  then  the  Coccoihraiistes  olivaceus  of 
Eraser,  a  type  most  peculiar  and  unique  amongst  the  great  number 
of  African  Fringillidse.  But  by  far  the  most  interesting  and  most 
curious  African  form,  which  Dr.  H.  has  seen  for  the  first  time,  is  a 
little  bird  hardly  larger  than  the  smallest  JIamming-hird,  the  Dicceum 
Rushioi  of  Cassm,  and  the  type  of  the  genus  Pholidornis.  This 
minute  and  very  peculiarly  coloured  species  is  the  only  true  African 
representative  of  the  essentially  Asiatic  form  Dicceum,  from  which, 
however.  Dr.  Hartlaub  holds  it  to  be  truly  generically  distinct. 

THE   MOORUK,    AND   ITS  EGG. 

This  interesting  addition  to  the  gardens  of  the  Zoological  Society 
is  a  bird  of  the  same  order  as  the  ostrich,  rhea,  emeu,  and  cassowary. 
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The  wings  are  abortive — that  is,  so  short  as  to  be  useless  for  flight, 
though  very  necessary,  abbreviated  as  they  are,  for  many  purposes 
in  the  economy  of  the  bird.  The  above  specimen  was  taken  in  New 
Caledonia,  and  brought  to  Dr.  Bennett,  of  Sydney,  who  observed  its 
habits  in  a  paddock,  to  closely  agree  with  those  of  the  cassowary. 
One  of  its  calls  is  ' '  Mouruk, "  and  heiice  the  native  name.  It  is 
smaller  than  the  cassowary,  and  wants  the  horny  casque  or  helmet 
on  the  head,  which  made  that  bird  so  strange  to  our  forefathers : 
this,  with  the  greatly  reduced  turkey- neck  wattles,  gives  it  the  look 
of  a  young  bird.  It  may  be,  after  all,  only  a  young  cassowary,  and 
time  may  develop  his  bony  crest.  The  great  interest  of  the  bird 
to  the  student  is  the  development  of  our  knowledge  of  geographical 
distribution.  Mr.  Gould  has  named  it  Casuariiis  Bennetti;  and,  if 
it  be  a  distinct  species,  it  shows  that  small  islands  have  had  large 
species  assigned  to  them  with  a  limited  range.  Thus,  Sir  Thomas 
Stamford  Raffles,  in  a  letter  to  Mr.  Marsden,  quoted  in  a  Popular 
History  of  Bird«,  writes  that  the  cassowary  is  confined  to  two  small 
islands  in  the  Eastern  seas  ;  just  as  the  emeu  is  limited  to  Australia 
and  Tasmania,  the  rhea  to  South  America  in  its  south  portions,  and 
the  ostrich  to  Africa ;  the  dodo  and  dronte,  the  vast  aepyornis,  and 
the  gigantic  moa,  or  dinomis,  of  New  Zealand,  are  all  birds  that 
were  placed  by  their  Maker  in  limited  islands  ;  and  the  present  bird 
may  be  the  last  of  the  mooruks,  just  as  there  was  a  last  dodo,  and 
there  may  be  a  last  girafie. 

Dr.  Gray  has  read  to  the  Zoological  Society  a  note  upon  the  Egg 
of  this  Mooruk.  The  Egg  is  of  the  same  form  and  has  the  same 
soUd  shell,  covered  with  rounded  tubercles,  as  that  of  the  Common 
Cassowary,  Casuarius  galeatiis.  It  differs  from  the  egg  of  the  latter 
bird  in  the  British  Museum  in  being  rather  larger  (it  is  14:|^  inches 
in  circumference  in  the  longest,  and  11 4  inches  in  the  thickest  part), 
in  the  tubercles  on  the  surface  being  larger,  considerably  further 
apart,  and  more  isolated — that  is  to  say,  more  rarely  confluent 
together.  The  egg  is  pale  olive-green  with  darker  ohve  tubercles  ; 
it  is  much  darker  than  what  Dr.  Gray  recollects  of  the  eggs  of  the 
Cassowaries  in  other  collections  ;  but  they  may  have  become  faded, 
as  is  the  case  with  our  specimens  in  the  British  Museum. 

Dr.  Bennett  sent  with  the  living  specimen  of  the  Mooruk  now  ex- 
hibited in  the  menagerie,  an  egg  which  was  brought  from  New 
Britain  with  the  bird  ;  it  differs  very  considerably  from  one  exhibited 
by  Mr.  Stevens  ;  first,  in  being  smaller — that  is  to  say,  only  13^ 
inches  in  circumference  in  the  longest  and  11  inches  in  the  thickest 
part ;  secondly,  in  the  egg  being  blunter,  more  rounded  in  front, 
and  not  so  conical  as  the  other  ;  thirdly,  it  is  of  a  uniform  pale  olive- 
colour,  without  any  appearance  of  tubercles  or  darker  spots. 

It  has  been  suggested  that  the  difference  between  the  two  eggs  is 
so  great  that  they  cannot  have  been  kid  by  the  same  species  of  bird. 
They  both  difier  considerably  from  the  eg^  of  the  Galeated  Cas- 
sowary ;  and  Mrs.  Turner  assured  Dr.  Gray  that  they  were  both 
brought  from  New  Britain,  by  her  husband  and  the  captain  of  the 
ship,  with  the  living  bird,  to  Sydney  ;  they  were  divided  by  lot,  and 
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he,  having  the  choice,  selected  the  tuberculated  egg  :  so  that,  if  they 
are  not  the  eggs  of  the  Mooruk,  it  would  indicate  that  there  must 
be  two  Cassowaries  inhabiting 'New  Britain,  both  different  from 
C.  galeatus. 

There  is  so  great  a  similarity  in  colour  and  texture  of  the  smooth 
egg  with  the  ground-colour  of  the  other  egg  between  the  tubercles, 
as  to  have  suggested  that  the  tuberculated  egg  is  the  perfect 
egg  of  the  bird,  and  the  smooth  egg  that  of  a  very  immature  or 
sickly  specimen  ;  but  under  any  circumstances  Dr.  Gray  considered 
it  desirable  that  both  specimens  should  be  figured. 


A   TALKING   CANARY. 

Mk.  Leigh  Sotheby,  in  a  letter  to  Dr.  Gray,  describes  a  mar- 
vellous little  specimen  of  the  feathered  tribe,  a  Talking  Canary. 
Its  parents  had  previously  and  successfully  reared  many  young 
ones  ;  but  three  years  ago,  they  hatched  only  one  out  of  four  eggs, 
the  which  they  immediately  neglected,  by  commencing  the  rebuild- 
ing of  a  nest  U])on  the  top  of  it.  Upon  this  discovery,  the  unfledged 
and  forsaken  bird,  all  but  dead,  was  taken  away  and  placed  in 
flannel  by  the  fire,  when  after  much  attention  it  was  restored  and 
then  brought  up  by  hand.  Thus  treated,  and  away  from  all  other 
birds,  it  became  familiarized  with  those  only  who  fed  it ;  conse- 
quently, its  first  singing  notes  were  of  a  character  totally  different  to 
those  usual  with  the  Canary. 

Constantly  being  talked  to,  the  bird,  when  about  three  months 
old,  astonished  its  mistress  by  repeating  the  endearing  terms  used 
in  talking  to  it,  such  as  "  Kissie,  Kissie,"  \w\ih.  its  significant  sounds. 
This  went  on,  and  from  time  to  time  the  little  bird  repeated  other 
words ;  and  now,  for  liours  together,  except  during  the  moulting 
season,  it  astonishes  by  ringing  the  changes,  according  to  its  own 
fancy,  and  as  plain  as  any  human  voice  can  articulate  them,  on  the 
several  words—"  Dear  sweet  Titchie"  (its  name),  "  Kiss  Minnie," 
"  Kiss  me  then  dear  Minnie,"  "  Sweet  pretty  little  Titchie,'^ 
"Kissie,  Tcissie,  hissie,"  "  Dear  Titchie,"  "  Titchie  wee,  gee,  gee, 
gee,  Titchie,  Titchie." 

The  usual  singing  notes  of  the  bird  are  more  of  the  character  of 
the  Nightingale,  mingled  occasionally  with  the  sound  of  the  dog- 
whistle  used  about  the  house.  It  whistles  also,  very  clearly,  the 
first  bar  of  "  God  save  the  Queen."  It  is  hardly  necessary  to  add 
that  the  bird  is  by  nature  remarkably  tame. 

Mr.  Waterhouse  Hawkins,  who  has  heard  the  bird,  relates  that 
about  twenty  years  ago  a  Canary  that  spoke  a  few  words  was  exhi- 
bited in  Eegent-street,  the  only  other  instance,  it  is  believed,  publicly 
known. — Proceedings  of  the  Zoological  Society. 


ON   THE    snipes'    "  NEIGHING"    OK   HUMMING   NOISE,   ETC. 

The  following  paper  by  M.  Meves,  Conservator  at  the  Zoological 
Eiks -Museum  in  Stockholm,  translated  and  communicated  by  Mr. 
John  Wolley,  jun.,  has  been  read  to  the  Zoological  Society. 
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On  the  origin  of  the  neighing  sound  which  accompanies  the  single 
Snipe's  {ScoLopcw:  galUyiayo,  L.)  play — flight  during  pairing  time — 
opmions  are  various.  B«;bstein  thought  that  it  was  produced  by 
means  of  the  beak  ;  Xaumann  and  others,  again,  that  it  originated 
in  powerful  strokes  of  the  wing  ;  but  since  Pralle  in  Hanover  ob- 
served that  the  bird  makes  heard  its  well-known  song  or  cry,  which 
he  expresses  with  the  words  "gickjack,  gickjack!"  at  the  same 
time  with  the  neighing  sound,  it  seemed  to  be  settled  that  the  latter 
is  not  produced  through  the  throat.  In  the  meantime  (says  M. 
Meves),  I  have  remarked  with  surprise,  that  the  humming  sound 
could  never  be  observed  whilst  the  bird  was  flying  upwards, 
at  which  time  the  tail  is  closed  ;  but  only  when  it  was  casting 
itself  downwards  in  a  slanting  direction,  with  the  tail  strongly 
spread  out. 

The  x)eculiar  form  of  the  tail-feathers  in  some  foreign  species  nearly  allied  to  onr 
Smi)e  (for  example,  S.  Jatemit)  encouraged  the  notion,  that  the  tail,  if  not  alone,  at 
all  events  in  a  considerable  degree,  conduced  to  the  production  of  the  sounoL  On  a 
closer  examination  of  the  tail-feathers  of  our  common  species,  1  foond  the  first 
(outer)  feather,  especially,  very  peculiarly  constructed;  the  shaft,  uncommonly 
stiff,  sabre-shaped ;  the  rays  of  the  web  strongly  bound  toother  and  very  long,  the 
longest  reaching  nearly  three-fourths  of  the  whole  length  of  the  web,  these  rays 
lying  along  (or  spanning  from  end  to  end  of  the  curve  of)  the  shaft,  like  the  strings 
of  a  musical  instrument.  If  you  blow  from  the  outer  side  upon  the  broad  web  it 
comes  into  vibration,  and  a  sound  is  heard,  which,  though  fainter,  resembles  very 
closely  the  well-known  neighing. 

But  to  convince  yourself  fuUy  that  it  is  the  first  feather  which  produces  the 
pecnhar  sound,  it  is  only  necessary  carefully  to  pluck  out  such  a  one,  to  fasten  its 
shaft  with  fine  thread  to  a  piece  of  steel  >vire  a  tenth  of  an  inch  in  diameter  and  a 
oot  long,  and  then  to  fix  this  at  the  end  of  a  four-foot  stick.  If  now  you  draw 
the  feather,  with  its  outer  side  forward,  sharply  through  the  air,  at  the  s"ame  time 
making  some  short  movements  or  shakings  of  the  arm  so  as  to  represent  the 
shivering  motion  of  the  wings  during  liight,  you  produce  the  neighing  sound  with 
the  most  a.'itonishing  exactness. 

If  you  wish  to  hear  the  humming  of  both  feathers  at  once,  as  must  be  the  case 
from  the  flying  bird,  this  also  can  be  managed  by  a  simple  contrivance.  Take  a 
small  stick,  and  fasten  at  the  side  of  the  smaller  end  a  piece  of  burnt  steel  wire  in 
the  form  of  a  fork ;  bind  to  each  point  a  side  tail-feather;  bend  the  wire  so  that 
the  feathers  receive  the  same  direction  which  they  do  in  the  spreading  of  the  tail  as 
the  bird  sinks  itself  in  iiight ;  and  then  with  this  apparatus  draw  the  feathers 
through  the  air,  as  before. 

Such  a  sound,  but  in  another  tone,  is  produced  when  we  experiment  with  the 
tail-feathers  of  other  kind-s  of  Snipe.  But  in  S.  major,  Capetui*,  and  frenata  are 
found  four  humming-feathers  (turr  pennor)  on  each  side,  which  are  considerably 
shorter  than  in  the  species  we  have  been  speaking  of.  Scolopax  Jaceiuu  has  eight 
on  each  side,  which  are  extremely  narrow  and  very  stift". 

Since  in  both  sexes  these  feathers  have  the  same  form,  it  is  clear  that  both  can 
produce  the  humming  noise ;  and  by  means  of  experiment  I  have  convinced  mvself 
that  it  is  so.  But  as  the  feathers  of  the  hen  are  generallv  less  than  those  of  the 
cock  bird,  the  noise  also  made  by  them  is  not  so  deep  as 'in  the  other  case.  Pro- 
fessor Nilsson  announces,  that  in  the  female  of  the  Single  Snipe  a  neighing  noise 
has  been  already  observed. 

It  would  be  interesting  if  travelline  ornithologists  would  in  future  make  obser- 
vations on  the  foreign  species  in  a  state  of  nature.  It  ought  to  be  found  that 
these  also  have  a  neighing  or  humming  noise,  but  differing  considerably  from  that 
of  oiur  species. 

Besides  the  significance  which  these  tail-feathers  have  as  a  kind  of  musical  in- 
strument, their  form  may  give  a  very  weighty  character  in  the  determination  of 
species  standing  very  near  one  another,  which  have  been  looked  upon  as  varieties. 

The  structure  of  the  tail-feathers  in  Seolopaj:  (Phiiolimno;  iJrehm)  gaUinida,  L. 
differs  considerably  from  that  of  the  others ;  it  gives  upon  experiment  no  h« 
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sound;  and  all  the  feathers  of  the  tail  are,  as  in  Scolopax  rueticola,  formed  pretty 
much  like  one  another. 

If  it  be  considered  desirable  to  divide  the  Linna^an  arenus  Scolopax  into  sub- 
genera, I  should  propose  to  class  those  tog-ether  whicli  have  musical  feathers  in 
the  tail,  under  the  name  Odura. 

The  interesting  discovery  recorded  in  the  above  paper  was  first 
announced  by  M.  Meves  in  an  account  of  the  birds  observed  by  him- 
self during  a  visit  to  the  island  of  Gottland  in  the  summer  of  the 
year  1856,  which  account  appeared  in  a  publication  of  the  Vetens- 
kaps  Akademi  at  Stockholm  the  following  winter. 

In  the  succeeding  summer  M.  Meves  showed  Mr.  Wolley  his  ex- 
periments. The  mysterious  noise  of  the  wilderness  was  repro- 
duced in  a  little  room  in  the  middle  of  Stockholm.  First  the 
deep  bleat  now  shown  to  proceed  from  the  male  Snipe,  and  then 
the  fainter  bleat  of  the  female,  both  most  strikingly  true  to  nature, 
neither  producible  with  any  other  feathers  than  the  outer  ones  of 
the  tail. 

Mr.  Wolley  inquired  of  IM.  Meves  how,  issuing  forth  from  the 
town  for  a  summer  ramble,  he  came  to  discover  what  all  the  field- 
naturalists  and  sportsmen  of  England  and  other  countries  had,  for  the 
last  century  at  least,  been  in  vain  trying  to  make  out,  straining 
their  eyes,  and  puzzling  their  wits  1  He  freely  explained  how,  in  a 
number  of  Naumannia,  an  accidental  misprint  of  the  word  repre- 
senting tail-feathers  instead  of  wing-feathers — a  mistake  which 
another  author  had  ridiculed  —  first  led  him  to  think  on  the 
subject.  He  subsequently  examined  in  the  Museum  the  tail- 
feathers  of  various  species  of  Snipe,  remarked  their  structure,  and 
reasoned  upon  it.  Then  he  blew  upon  them,  and  fixed  them  on 
levers  that  he  might  wave  them  with  greater  force  through  the  air  ; 
and  at  the  same  time  he  made  more  careful  observations  than  he  had 
before  done  on  the  living  birds  in  the  breeding  season.  In  short,  in 
him  the  obscure  hint  was  thrown  upon  fruitful  ground,  whilst  in  a 
hundred  other  minds  it  had  failed  to  come  to  life.  M.  Meves  then 
wrote,  at  Mr.  Wolley' s  request,  for  the  Zoological  Society  of 
London  the  paper  which  is  here  translated. 


THE   CUCKOO    (CUCULUS   CANORUS). 

On  the  20th  of  last  May,  Dr.  John  Alex.  Smith  dissected  a  male 
Cuckoo,  in  full  adult  plumage,  which  had  been  shot  in  this  neigh- 
bourhood a  day  or  two  before.  The  stomach,  a  musculb-mem- 
branaceous  bag,  with  the  pi-oventriculus  well  defined,  measured 
two  inches  in  length  and  one  and  a  half  inches  across,  or  in  breadth  ; 
it  appeared  to  contain  a  firm,  rounded  body,  lying  loosely  in  its 
otherwise  empty  cavity.  On  opening  the  stomach,"  the  proventri- 
culus  was  found  filled  with  a  mucous  secretion,  and  a  black  oval- 
shaped  body  was  seen,  of  a  smooth  and  lubricated  appearance  ;  it 
measured  one  inch  in  length  and  about  half  an  inch  in  breadth,  and 
weighed  31  grains.  When  broken  across,  it  was  found  to  be  of  a 
lighter  colour,  and  nearly  dry  internally,  and  consisted  apparently 
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of  the  undigested  remains  of  insects  and  larvse,  portions  apparently  of 
elytra,  vessels,  &c.  It  was  evidently  the  indigestible  parts  of  the  food 
prepared  for  being  ejected  from  the  stomach  by  the  mouth — a  "pellet" 
or  "cast,"  as  it  has  been  called,  which  is  so  well  known  in  the  case  of 
the  hawks  and  owls  :  and  from  the  abundant  secretion  in  the  pro- 
ventriculus,  and  empty  state  of  the  stomach,  was  apparently  on  the 
very  point  of  being  ejected  by  the  mouth. 

The  fact  was  new  to  him  as  regarded  the  cuckoo,  and  he  therefore 
noted  it  with  interest.  The  lining  membrane  of  the  stomach  showed 
no  appearance,  either  to  the  naked  eye  or  to  the  microscope,  of  the 
coating  of  hair,  which  has  been  often  described,  and  which  he  had 
seen  in  other  specimens ;  it  is  believed  to  be  caused  by  the  bird  feeding 
on  hairy  caterpillars,  perhaps  at  a  more  advanced  period  of  the 
season  ;  the  intestines  contained  only  a  uniform  smooth  creamy-like 
matter.  The  testes  were  very  small,  being  scarcely  one-fourth  of 
an  inch  in  length,  the  largest  like  a  very  small  pea.  Several  genera 
of  birds,  it  is  well  known,  eject  the  indigestible  parts  of  their  food 
as  pellets.  Sir  William  Jardine  believes,  that  in  addition  to  the 
Accipitres,  the  cuckoos,  kingfishei-s,  motmots,  and  bee-eaters,  all  do 
so.  Macgillivray  says — "  I  have  never  met  with  a  fragment  of  the 
elytra,  the  articulation  of  a  limb,  or  any  other  hard  part  of  an 
insect,  in  the  intestines  of  the  cuckoo,  the  contents  of  which  are  of  a 
uniform  pulpy  and  impalpable  mass  of  a  light  red  colour.  Of 
course,  the  remains  of  insects  in  the  stomach  must  be  thrown  up  in 
pellets,  as  in  hawks  and  owls."  Dr.  Smith  was  able,  therefore,to  supply 
the  positive  side  of  the  evidence,  and  bj'  exhibiting  the  pellet  from 
the  stomach  itself,  put  an  end  to  any  doubt  that  might  have 
existed  on  the  subject,  at  least  in  regard  to  the  cuckoo. — Pro- 
ceedings  of  the  Royal  Physical  Society.  {Ed in.) 

HABITS   OF   SEA-FISH. 

M.  CoSTE  has  described  to  the  French  Academy  of  Sciences,  a 
kind  of  marine  observatory  which  he  has  constructed  at  Concameau 
(Finistferre),  for  the  purpose  of  studying  the  Habits  and  Instincts  of 
various  Sea-fish.  A  terrace  has  been  formed  on  tlie  top  of  a  house  on 
the  quay,  with  reservoirs  arranged  like  a  flight  of  steps.  The  sea- 
water  is  pumped  up  to  the  topmost  reservoir,  and  thence  flows  down 
slowly,  after  the  manner  of  a  rivulet,  50  centimetres  in  breadth, 
along  all  the  other  reservoirs,  which  together  form  a  length  of  about 
80  metres.  This  length  is  divided  into  95  cells  by  wire-net  parti- 
tions, which,  allowing  free  passage  to  the  water,  yet  prevent  the 
different  species  of  fish  from  mingling  together.  By  this  ingenious 
contrivance  each  kind  lives  separate,  enjoying  its  peculiar  food  and 
habits  unconscious  of  its  state  of  captivity.  Having  described  this 
apparatus,  M.  Coste  gives  an  account  of  the  results  of  his  observ'a- 
tions,  which  are  both  new  and  curious.  Some  species,  such  as  the 
mullet,  the  stickleback,  &c.,  grow  perfectly  tame,  will  follow  the  hand 
that  offers  them  food,  and  will  even  allow  themselves  to  be  taken 
out  of  the  water  without  attempting  to  avoid  it.  The  goby  and 
bull-head  are  less  familiar  ;  the  turbot,  which  looks  so  unintelligent. 
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will  nevertheless  take  food  from  the  hand ;  it  changes  colour  wheu 
irritated,  the  spots  with  which  it  is  covered  growing  pale  or  dark 
according  to  the  emotions  excited  in  it.  But  the  most  curious  cir- 
cumstance concerning  it  is,  that  it  swallows  fish  of  a  much  larger 
size  than  w'ould  appear  compatible  with  the  apparent  smallness  of 
its  mouth.  Thus,  a  young  turbot,  not  more  than  ten  inches  in 
length,  has  been  seen  to  swallow  pilchards  of  the  largest  size.  The 
pipe-fish  has  two  curious  peculiarities.  These  fish  form  groups, 
entwining  their  tails  together,  and  remaining  immovable  in  a  ver- 
tical position,  with  their  heads  upwards.  When  food  is  offered  them 
they  perform  a  curious  evolution — they  turn  round  on  their  backs  to 
receive  it.  This  is  owing  to  the  peculiar  position  of  the  mouth, 
which  is  placed  under  a  kind  of  beak,  and  perpendicular  to  its  axis. 
The  crustaceous  tribes  have  also  furnished  much  matter  of  observa- 
tion. The  prawn  and  crab,  for  instance,  may  be  quoted  as  exercising 
the  virtue  of  conjugal  fidelity  to  the  highest  degree  ;  for  the  male 
takes  hold  of  his  mate,  and  never  lets  her  go  ;  he  swims  with  her, 
crawls  about  with  her,  and  if  she  be  forcibly  taken  away  from  him 
he  seizes  hold  of  her  again.  The  metamorphoses  to  which  various 
crustaceans  are  subject  have  also  been  studied  with  much  attention  : 
M.  Coste  finds,  for  example,  that  all  the  Zoea  hitherto  de- 
scribed by  various  authors  are  but  the  larvae  of  brachyurous  de- 
capodes,  and  not,  as  has  been  supposed,  the  embryos  of  crabs  or 
lobsters.  

ON     AQUARIA. 

Mk.  N.  B.  Ward,  in  a  paper  read  to  the  British  Association, 
has  considered  the  application  of  those  principles  which  had 
proved  so  successful  with  plants  to  the  subjects  of  the  animal  king- 
dom. At  the  meeting  of  the  Association  at  Liverpool,  in  1838,  he 
directed  the  attention  of  the  members  to  the  extension  of  his  prin- 
ciple to  animals.  He  felt  quite  certain  that  a  great  number  of 
animals  would  live  and  thrive  under  the  same  treatment ;  and  he 
could  see  no  reason  why,  at  the  same  time  that  our  stoves  were 
ornamented  with  Rafllesia,  they  might  not  be  illuminated  with 
Fulgoras  and  Candelarias.  In  the  same  year  he  addressed  a  letter 
to  Sir  W.  Hooker,  in  which  he  expressed  his  belief  that  animals  as 
well  as  plants  might  be  imported  in  the  case  ;  and  these  views  were 
stated  by  Professor  Faraday  at  the  Royal  Institution.  In  1841  he 
established  the  first  aquarium  for  fish  and  plants  in  his  fern-house  in 
Wellclose-square,  his  object  being  not  to  determine  the  counter- 
balancing influence  of  plants  and  animals  in  water — that  having 
been  ascertained  long  before  by  Priestley — but  to  determine  whether 
the  limited  quantity  of  air  in  the  fern-house  would  be  sufficient  for 
the  well-being  of  the  fish.  This  plan  was  shortly  followed  by  Dr. 
Bowerbank  in  a  large  glass  jar,  which,  when  seen  by  Mr.  Mitchell, 
occasioned  the  construction  of  the  Vivaria  in  the  Regent's  Park. 
Mr.  Ward  then  proceeded  to  read  a  very  interesting  communication 
from  Mr.  Mummery,  detailing  his  experiments  on  marine  animals 
and  plants  during  his  residence  at  Dover,  illustrated  by  some  very 
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beautiful  represcDtations  of  some  of  the  animals  which  were  living  in 
his  aquarium.  Of  the  permanent  inhabitants  were  the  following :  — 
Actinia  crassicomis,  A.  gemmaria,  A.  anguicoma,  A.  Dianthus, 
A.  miniata,  A.  bellis,  A.  nivea,  A.  mesembryanthemum,  Sertularia 
planula,  Bowerbankia  densa,  Pedicellina  belgica,  Tubularia  indivisa 
(in  various  states),  Aphrodite  aculeata,  Serpida  contortuplicata, 
Pagurus  Bemhardi,  Portunus  puber,  Balanus  balanoides,  Buccicum 
undatum,  Patella,  (Eolis  lineata,  Pala^mon.  The  three  following 
could  only  be  kept  for  a  very  few  days  :  Lepas  anatifer,  Cydippe 
pileus,  Lucemaria  auricula.  Mr.  Ward  then  gave  a  glowing  de- 
scription of  the  coral  reefs  of  Rottenset  Island,  Western  Australia, 
by  Dr.  Harvey,  of  Dublin,  and  strongly  advocated  the  importation 
from  thence  of  some  of  the  beautiful  forms  of  vegetable  life,  such  as 
Caulerpa,  Bypsis,  &c. 

The  paper  was  illustrated  by  a  collection  of  cultivable  sea-weeds 
from  the  herbarium  of  Dr.  Harvey,  of  Cork,  and  a  series  of  coloured 
diagrams  of  animals  inhabiting  aquaria,  by  Mrs.  Mummery. 

Dr.  Lankester  referred  to  the  importance  of  many  remarks  that 
had  been  made  on  the  habits  of  animals  domesticated  in  aquaria. 
He  stated  that  he  had  recently  seen  a  beautiful  specimen  of  the 
jelly-fish  Rhizostoma,  which  had  been  kept  alive  in  sea-water  in 
London  for  a  week  ;  and  he  believed  that  with  care  other  species  of 
this  beautiful  family  might  be  domesticated  and  then-  habits  watched. 
He  stated  that  he  had  taken  this  year  large  numbers  of  the  Lucemaria 
auricula  at  Felixstow,  where  he  had  never  seen  a  specimen  before. 

Mr.  Deane  hoped  that  more  observations  would  be  made  on  the 
groups  of  animals  and  plants  that  could  be  kept  together,  as  now 
frequently  the  plants  grew  so  rapidly,  especially  the  Confer\'ae,  as  to 
prevent  the  animals  being  seen. 

PI  SCI  CULT  UBE. 

M.  CosTK  has  presented  to  the  French  Academy  of  Sciences,  some 
specimens  of  Trout  hatched  at  the  College  de  France,  and  then  trans- 
ferred to  a  pond  in  the  Emperor's  domain  of  Villeneuve-l'Etang,  near 
St.  Cloud.  The  trout  of  one  year  old  in  that  pond  were  about 
20  centimetres  in  length,  and  between  two  and  three  ounces  in 
weight :  so  that,  in  the  Paris  market,  they  would  fetch  from  If.  to 
If.  25c.  each.  Those  of  the  age  of  33  months  were  between  45  and 
50  centimetres  in  length,  and  weighed  from  1  lb.  to  21b.  and  more, 
so  that  their  marketable  value  was  between  3f.  and  6f.  They  were 
so  numerous  in  the  small  piece  of  water  where  they  had  been  reared, 
that  it  became  impossible  to  fish  them  with  a  dredging- net  without 
killing  some,  so  that  a  casting-net  had  to  be  used.  M.  Coste  added, 
that  they  had  had  no  other  nourishment  but  worms,  insects,  and 
:adpoles.  

IMMEXSE    "take"'    OF   SALMON   IN   THE   TWEED. 

On  July  26th,  185S,   owing  to  the  "spate"  which  came  down  on 
the  previous  morning,  the  net-fisheries  on  theTweed  had  the  largest 
take  of  Salmon  ever  remembered  by  the  oldest  fisherman  to  have  been 
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caught  in  the  same  space  of  time  in  that  river.  From  six  o'clock 
in  the  morning,  when  the  fishing  commenced,  till  night,  about  3500 
adult  salmon,  and  about  half  the  number  of  grilses  {i.  e.,  upwards  of 
5000  in  all),  with  a  fair  proportion  of  trouts,  were  taken.  At 
several  fisheries  in  the  middle  district  more  salmon  were  caught  than 
are  usually'  taken  during  an  entire  season.  Wilford  and  Bendibus 
waters  (about  five  miles  up  the  river)  had  600  fish  each.  Large 
numbers  got  beyond  the  netting  district. 


OTSTEBS. 
Mr.  T.  C.  Etton  has  read  to  the  British  Association  a  further  "Ee- 
port  on  the  Oyster,"  continuing  that  which  he  began  at  the  Meeting 
of  the  British  Association  held  at  Cheltenham.  At  that  meeting  he 
exhibited  the  young  oyster  taken  from  the  beard  of  the  parent.  He 
now  traced  the  young  oyster  from  the  embryo  state  in  the  ovary  to 
its  perfection  at  five  years  old  ;  and  exhibited  a  series  of  drawings 
made  for  a  work  on  the  history  of  the  oyster,  the  mode  of  preserv- 
ing the  beds  and  increasing  their  productiveness,  shortly  to  be  pub- 
lished by  Mr.  Van  Voorst.  For  an  Abstract  of  Mr.  Eyton's  pre- 
vious Report,  see  Year-Bool  of  Facts,  1857,  pp.  227-228. 

CRAB  DISSOLVING   SHELLS. 

Dr.  Gray  has  read  to  the  Zoological  Society,  a  paper  "  On  the 
Power  of  Dissolving  Shells  possessed  by  the  Bernard  Crab."  In  a 
note  to  his  paper  "  On  the  Fonnation  and  Structure  of  Shell,"  in  the 
Philosophical  Transactions  for  1853,  he  stated  it  as  probable  that 
some  Bernard  Crabs  had  the  faculty  of  dissolving  shells,  it  not  be- 
ing unusual  to  find  the  long  fusiform  shells  which  are  inhabited  by 
these  animals  with  the  inner  lip  and  a  greater  part  of  the  pillar  on 
the  inside  of  the  mouth  destroyed,  so  as  to  render  the  aperture  much 
larger  than  usual.  Dr.  Gray  having  continued  his  observations  on 
these  shells,  is  quite  convinced  that  certain  species  of  the  Bernard 
Crab  {Pagurus)  have  this  power  ;  some  possess  it  to  a  much  greater 
degree  than  others.  

MICROSCOPIC   EXAMINATION   OF  THE  INTEGUMENT   OF   CRUSTACEA. 

In  order  to  arrive  at  more  certain  results  in  the  identification 
of  species,  Microscopic  Examination  of  the  Surface  of  the  Integu- 
ment will  be  found  peculiarly  useful.  This  mode  of  examina- 
tion of  species  may  be  applied  to  a  considerable  extent  throughout 
the  Crustacea  generally  with  great  advantage  ;  and  if  found  valuable 
in  recent,  there  can  be  no  doubt  that  it  will  prove  of  far  greater  im- 
portance in  extinct,  forms,  where  facts  on  which  the  identification  of 
species  usually  rests  are  lost,  and  fragments  only  of  the  animal 
obtainable.  It  should  be  borne  in  mind,  however,  that  as  the  struc- 
ture in  question  undergoes  modifications  more  or  less  considerable 
in  different  parts  of  the  animal,  it  will  always  be  advisable  to  com- 
pare the  corresponding  parts  with  each  other. 

Applying  this  test  to  the  known  species  of  Galatlvea,  we  perceive 
that  the  stioiclure  of   the    integument  upon  the  arms  exhibits  a 
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squaniiform  appearance,  but  that  the  scales  which  characterize  the 
structure  possess  features  peculiar  to  each  species.  Thus  in  G.  siri- 
gom,  the  scales  are  convex,  distant  from  each  other,  smooth  at  the 
edge,  and  fringed  with  long  hairs.  In  G.  sqimmifera  they  are  con- 
vex, closely  placed,  scolloped  at  the  edge,  and  without  hairs.  In 
•<?.  7ifxa  the  scales  are  obsolete,  tufts  of  hair  representing  the  sup- 
posed edges. — SpenceBate,  Proc.  Linn.  Soc. 

BAKE   ZOOPHYTE. 

Dr.  Stkethiil  Wright  has  placed  before  the  Royal  Phyracal 
Society  several  rare  Zoophytes,  amongst  which  was  the  Myriothda 
Urtica,  of  Sars.  He  states  that  the  animal  is  not  naked,  as  de- 
scribed by  Gosse,  but  has  a  distinct  horny  corallum  ;  nor  are  its 
tent;icle8  wart-shaped  :  they  resemble  the  tentacles  of  corone,  except 
in  having  sting-cells  of  smaller  size.  According  to  Mr.  Cooks,  of 
Falmouth,  the  young  of  Myriothela  is  furnishetl  with  long  pro- 
cesses or  legs,  on  which  it  moved  from  place  to  place  as  its  erratic 
fency  led  it.  But  after  some  time  it  forsook  its  wandering  life,  cast 
off  its  legs,  developed  tentacles,  fixed  itself  to  a  stone,  and  devoted 
itself  to  the  more  staid  occupations  of  providing  itself  with  food, 
producing  a  family  of  young  ones,  and  stinging  those  of  its  marine 
neighbours  who  came  into  collision  with  it. 


s  T  X  A  p  T  A . 
Mb.  S.  0.  Woodward  has  read  to  the  Zoological  Society  a  paper 
"  On  the  genus  Synapta,"  by  himself  and  Mr.  L.  Barrett.  Two  species 
of  Synapta  (marine  animals,  remarkable  for  the  microscopic  anchors 
in  the  skin)  are  found  on  the  British  coast :  1.  S.  digitota  (Mont ), 
ranging  from  Scotland  to  the  Mediterranean,  occurs  in  Rothsay  Bay, 
West  Coast  of  Ireland,  Devonshire,  Cornwall, — also  in  Vigo  Bay, 
Galicia,  and  Trieste,  Adriatic  ;  2.  S.  inhcerens  (Mull.),  which  ranges 
from  Norway  to  Brittxiny,  has  been  found  at  Aberystwith,  Criccieth, 
Falmouth,  and  Bantry  Bay.  A  new  species,  called  S.  bidentcUa, 
was  described  as  having  bifid  anchor  flukes,  and  oval  plates  perfo- 
rated by  many  circular  holes  decreasing  in  size  from  the  centre  to 
the  circumference.  The  specimens  were  collected  in  China  by  the. 
Rev.  G.  Vachell,  and  were  three  inches  long,  with  twelve  tentacles, 
each  having  four  lobed  digits. 


ELECTP.A  VEKTICILLATA. 

JI^.  HoLDSWORTH  has  read  to  the  Zoological  Society  a  paper  "  On 
Electra  Verticillata,"  and  directed  attention  to  a  remaikable  varia- 
tion in  its  mode  of  growth,  found  by  him  abundantly  on  the  coast  of 
Portugal,  and,  although  alluded  to  by  several  naturahsts,  has  nerer 
been  fully  described.  This  variety  consisted  in  the  production  of 
dusters  of  narrow  ribbon-shaped  fronds  from  the  encrusting  cyJin- 
irical  form  usually  figured,  each  ribbon  being  composed  of  a  double 
ayer  of  connected  opposite  cells  placed  in  parallel  transverse  rowa. 


Q2 
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FRESH-WATER   POLYZOA. 

Lieutenant  Mitchell,  at  a  late  meeting  of  the  Madras  Asiatic 
Society,  observed,  that  Professor  AUman,  in  his  recent  worii,  entitled 
A  Monograph  of  the  Fresh-water  Polyzoa,  had  stated,  that  although 
found  at  an  altitude  of  6000  feet,  these  Infusoria  had  not  yet  been 
met  with  beyond  the  limits  of  the  temperate  zone.  Now,  Mr, 
Mitchell  has  himself  taken  them  in  Madras,  and  gives  a  very  in- 
teresting description  of  one  he  captured  in  considerable  numbers 
adhering  to  the  roots  of  the  common  duck-weed  or  Lemna  in  the 
month  of  September.  These,  when  placed  in  a  polyp-trough, 
under  a  one- inch  objective,  exhibited  groups  of  Polyzoa  inhabiting 
tubular  cells  attac'hed  to  the  root  of  the  plant  and  to  each  other. 
The  head  of  the  animal,  which  was  transparent  and  hyaline,  and 
furnished  with  a  double  row  of  cilia  upwards  of  forty  in  number, 
was  protruded  from  the  cell  in  the  act  of  feeding,  and  the  whole 
process  of  capturing,  swallowing,  and  digesting  its  prey,  was  dis- 
tinctly visible.  It  seemed  to  prefer  the  smaller  kind  of  Infusoria, 
rejecting  the  large  Rotatoria,  which  were  drawn  into  the  vortex  of 
the  cilia  by  their  rapid  motion,  an  operation  which  it  effected  either 
by  driving  off  the  intruder  by  blows  of  the  tentacula,  or,  if  this 
failed,  by  retiring  into  the  cell  when  the  vibratile  action  of  the  cilia 
was  suspended,  and  the  unwelcome  visitor  escaped.  Mr.  Mitchell 
believes  that  both  this  and  other  species  will  be  found  abundantly 
on  the  roots  of  Lemna  and  other  fresh-water  aquatic  plants. 


ACTINIA. 

Mr.  "Waeington  has  read  to  the  British  Association  a  paper 
"On  the  Multiplication  of  Actiniae  in  his  Aquaria."  He  described 
a  process  of  reproduction  occurring  amongst  these  creatures,  in 
■which  a  portion  of  the  base  becoming  separated  from  the  Actinia, 
split  up  into  thi'ee  or  four  portions,  each  giving  rise  to  a  new 
Actinia. 

The  reading  of  this  paper  caused  considerable  discussion,  in 
which  Dr.  Wright,  Mr.  Bairett,  and  the  Eev.  T.  H.  Hincks  took 
part.  The  question  was  as  to  whether  the  reproduction  spoken  of 
by  Mr.  Warington  could  be  regarded  as  a  true  gemmation,  or  the 
result  of  the  passage  of  ova  into  the  separated  parts  which  after- 
wards became  young  Actiniae. 

At  a  meeting  of  the  Dublin  University  Zoological  and  Botanical 
Association,  Dr.  M'Donnell  has  stated  in  reference  to  the  urticating 
organs  of  the  Actiniae,  and  on  the  spasmodic  action  caused  by  them 
when  suffered  to  touch  the  nerves  of  a  frog  prepared  for  electrical 
experiments,  that  at  one  time  he  had  thought  this  was  caused 
by  electricity  generated  in  these  animals  ;  but  that  further  experi- 
ments and  the  use  of  a  very  delicate  galvanometer  had  caused  him 
to  abandon  this  view,  and  to  ascribe  these  movements  to  the  local 
irritation  caused  by  the  poison  contained  in  the  thread  cells  of  the- 
Actiniae.  
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EFFECT   OF   STBTCHNIA   OK   BEPTILZS. 

Mb.  G.  Mobley  has  submitted  to  the  British  Association  a  Frog 
in  a  rigid  state  from  Strychnia,  and  one  which  had  passed  from  that 
to  apparent  death  ;  and  then  pointed  out  that  in  the  animal  which 
had  apparently  expired,  pulsation  and  circulation  were  going  on 
more  rapidly  than  iu  the  one  in  a  state  of  rigidity.  He  thought 
the  animal  dead  in  the  early  experiments,  but  from  the  free  haemor- 
rhage discovered  that  it  was  not :  and  this  led  him  to  see  the  im- 
portance of  the  discovery  in  making  observations  on  the  circulation. 

OX   THE   CELLS   OF   BEES. 

At  the  late  Meeting  of  the  British  Association  were  communicated 
the  following  interesting  papers : 

Dr.  Wright  read  a  paper  ' '  On  the  Formation  of  the  Cells  of  Bees," 
by  Mr.  W.  B.  Tegetmeier,  who  writes  :  Having  recently  been  engaged 
in  making  a  series  of  experiments  with  a  view  to  determine  the 
typical  form  of  the  cells  of  bees,  and  having  arrived  at  some  interest- 
ing results,  I  am  desirous  of  bringing  them  before  the  members  of 
the  British  Association.  My  first  experiment  consisted  in  placing  a 
flat  parallel- sided  block  of  wax  in  a  hive  containing  a  recent  swarm. 
In  this,  cells  were  excavated  by  the  bees  at  irregular  distances.  In 
every  case  where  the  excavation  was  isolated  it  was  hemisphericaL, 
and  the  wax  excavated  was  added  at  the  margin  so  as  to  constitute  a 
cylindrical  cell.  As  other  excavations  were  made  in  contact  with 
those  previously  formed,  the  cells  became  flat-sided,  but  from  the 
irr^ularity  of  their  arrangement  not  necessarily  hexagonaL  When 
the  block  was  coloured  with  vermiUon,  the  employment  of  the  exca- 
vated wax  in  the  formation  of  the  sides  of  the  cells  was  rendered 
more  evident  The  experiment  has  been  repeated  with  Tarions 
modifications  as  to  the  size  and  form  of  the  block  of  wax,  but  always 
with  the  same  resvdts, — namely,  that  the  excavations  were  in  all 
cases  hemispherical — that  the  wax  excavated  was  always  used  to 
raise  the  wjJls  of  the  cells — and  that  the  cells  themselves,  before 
others  were  formed  in  contact  with  them,  were  always  cylindrical. 
Mr.  Charles  Darwin,  to  whom  I  communicated  these  facts,  baa 
repeated  the  experiments  with  similar  results.  When  these  experi- 
ments are  taken  into  consideration,  in  connexion  with  the  facts  that 
in  the  commencement  of  a  comb  the  rudiments  of  the  first-formed 
cells  are  always  hemispherical,  and  that  in  a  small  extending  comb 
the  outer  sides  of  the  bases  of  the  external  ceUs  are  always  circular, 
they  appear  to  lead  to  the  conclusion,  that  the  typical  form  of  a 
single  cell  is  cyUndrical,  with  a  hemispherical  base  ;  but  that,  when 
the  cells  are  raised  up  in  contact  with  one  another,  they  necessarily 
become  polygonal,  and  if  regularly  built,  hexagonal.  On  this  suppo- 
sition alone  can  those  numerous  cases  be  accounted  for  in  which  one 
half  of  a  cell  is  cylindrical,  the  other  polygonal.  In  all  such  cases  it 
will  be  found  that,  in  the  cell  adjacent  to  the  cyhndrical  side,  there 
Is  not  room  (owing  to  some  irregularity  of  the  comb)  for  a  bee  to 
work, — consequently,  the  cylindrical  development  is  not  interfered 
with.     The  formation  of  the  small  cylindrical  cells  surrounding  the 
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queen  cell  appears  to  admit  of  no  other  explanation.  The  mode  in 
which  the  circular  bases  situated  at  the  thin  edge  of  a  comb  in  the 
process  of  enlargement  become  converted  into  polygonal  cells  as 
new  bases  are  formed  on  their  outer  sides,  has  been  beautifully  shown 
by  Mr.  Darwin.  In  repeating,  with  many  ingenious  modifications, 
my  original  experiments,  he  coloured,  with  vermilion  and  wax,  the 
circular  edges  of  the  bases  of  the  external  cells  in  a  small  comb.  On 
replacing  this  in  the  hive,  he  found  that  the  walls  of  the  cells  were 
not  raised  directly  upon  these  circular  bases,  but  that,  as  other  cells 
were  built  external  to  them,  the  coloured  wax  was  remasticated  and 
worked  up  into  the  polj'gonal  sides  of  the  cells — consequently,  the 
colour,  instead  of  remaining  as  a  narrow  line,  became  diffused  over  a 
considerable  portion  of  the  sides  of  the  cells.  These  observations 
have  been  much  facilitated  by  tlie  employment  of  a  hive  having  each 
side  formed  of  four  parallel  plates  of  glass,  with  thin  strata  of  air 
between.  As  thus  formed,  the  escape  of  heat  is  so  effectually  pre- 
vented that  the  bees  work  without  the  necessity  of  covering  the  hive 
with  any  opaque  material,  and  thus  they  are  always  open  to  observa- 
tion without  being  disturbed  by  the  sudden  admission  of  light  into  a 
hive  previously  dark.  Crude  and  imperfect  as  these  experiments 
may  be,  they  appear  to  me  to  have  an  important  bearing  on  the 
theory  of  the  formation  of  cells,  and  my  desirrf  that  they  may  be 
repeated  and  extended  by  other  observers  must  plead  my  excuse  for 
bringing  them  before  the  notice  of  the  Association. 

Dr.  Whewell  communicated  some  observations  from  Mr.  Ellis, 
"  On  the  Cause  of  the  Instinctive  Tendency  of  Bees  to  form  Hexa- 
gonal Cells."  He  supposed  that  bees  were  led  to  the  exercise  of 
this  instinct  by  the  use  of  their  organs  of  sight.  It  was  well  known 
that,  in  addition  to  their  facetted  eyes,  they  had  three  single  63-68  ; 
and  he  supposed  that  these  eyes  were  placed  in  such  a  position  as 
to  enable  them  to  work  within  such  a  range  as  to  give  the  walls  of 
their  cells  an  angle  of  120  degrees. 

Mr.  J.  Lubbock  gave  an  account  of  the  experiments  by  Mr.  Dar- 
win, in  which  he  had  found  that  bees  made  circular  ceUs  in  the  cir- 
cumference of  their  combs,  but  that  these  were  always  worked  again 
into  an  hexagonal  form  when  another  row  was  placed  beyond  them. 
That  the  material  of  the  circular  cell  was  removed  for  this  purpose  he 
had  ascertained  by  painting  the  outside  of  the  external  row  of  cells 
with  carmine,  indigo,  and  other  substances,  which  were  invariably 
worked  up  into  the  next  row  of  cells.  In  answer  to  Mr.  Ellis's 
theory  of  the  eyes,  he  could  state  from  observation  that  bees  in 
ninety-nine  cases  out  of  a  hundred  worked  in  the  dark.  Wasps 
made  hexagonal  cells  from  the  begiiniing.  He  believed  the  tendency 
of  bees  to  make  hexagonal  cells  was  acquired,  and  that  originally 
bees  made  circular  cells,  but  from  a  deficiency  of  material  had  at  last 
acquired  the  habit  of  making  hexagonal  cells. 

Mr.  Bayldon  stated  that  he  kept  a  large  number  of  bees,  and  that 
he  had  seen  them  make  hexagonal  cells  at  first.  The  outer  cells 
alone  were  circular. 

Dr.  Lankester  said  it  was  an  interesting  physiological  question  as 
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to  whether  the  eye  or  some  other  organ  was  the  first  recipient  of  the 
impression  which  induced  the  movements  that  resulted  in  the  bees' 
work.  An  impression  must  be  made  on  some  organ  of  the  animal, 
as  all  the  actions  of  the  lower  animals  were  excito-motory,  and  pro- 
bably the  ant€nn£e  were  the  organs  acted  on. 

Dr.  Edwards  suggested  that  the  materials  with  which  the  bee 
worked  were  sufficiently  receptive  of  light  to  act  upon  their  organs 
of  vision,  and  thus  the  eye  might  be  still  the  excitor  of  the  instinctive 
actions. 

Lord  Brougham  has  read  at  the  French  Academy  of  Sciences,  a 
paper  entitled  ' '  Analytical  and  Experimental  Inquiries  on  the  Cells 
of  Bees,"  the  object  of  which  was  to  point  out  the  errors  into  which 
both  mathematicians  and  naturalists  have  fallen  on  the  subject,  and 
to  show  that  they  have  entirely  misunderstood  many  acts  of  the  bee, 
and  fallen  into  error  in  their  manner  of  accounting  for  the  same. 

BEE   TAMING. 

A  SWABM  of  Bees  from  a  neighbouring  apiary  settled  upon  the 
window  of  a  shop  in  one  of  the  leading  thoroughfares  in  Morpeth  : 
the  master  of  the  shop,  however,  who  possessed  some  knowledge  of 
bees,  in  the  course  of  a  very  short  time  had  the  entire  swarm  ren- 
dered perfectly  quiet  and  manageable  by  the  application  of  chloro- 
form. Having  by  this  ingenious  device  been  made  completely  harm- 
less, they  were  carefully  parcelled  up  and  delivered  to  the  owners. 
It  may  not  be  generally  known  that  by  the  application  of  chloroform 
bees  may  be  rendered  quiet  and  innocuous  ;  and,  while  in  this  state, 
that  the  honey  may  be  taken  from  them — o.  process  which,  it  must 
be  allowed,  is  much  less  revolting  than  the  common  practice  of 
destroying  them  altogether. — Northern  Daily  Express. 


XEW   BEEHIVE. 

Mb.  Sedgmcir  has  exhibited  to  the  Entomological  Society,  a 
Beehive  of  his  own  construction,  consisting  of  two  or  more  boxes 
placed  on  each  other,  and  provided  with  moveable  bars,  which  are 
kept  in  their  position  by  slides  between  them  fitting  into  grooves  in 
the  sides  of  the  bars,  and  affording  the  utmost  facilities  for  the  re- 
moval of  any  portion  of  the  comb. 


EXTRAOKDIXABT   WASPS     XEST. 

Ix  the  Ashmolean  Museum  at  Oxford  may  be  seen  at  the  present 
time  a  nest  of  the  common  wasp  (Vespa  Vulgaris),  of  extraordinary 
dimensions.  It  was  taken  out  of  the  ground  at  Cokethorpe  Park, 
Oxon,  on  the  18th  of  July  last,  by  Mr.  Stone,  of  Brighthampton 
(who  has  made  many  very  highly  interesting  observations  on  the 
habits  of  wasps),  being  at  that  time  6  inches  in  diameter  ;  it  yna 
then  hung  up  in  the  window  of  an  old  house,  being  suspended  by;a 
wire  a  foot  in  length.  The  wasps  seemed  to  have  no  confidence  in 
this  support  and  ran  up  from  the  top  of  the  nest  to  the  support 
above,  a  column  about  three  inches  in  diameter,  evidently  with  the 
intention  of  strengthening  their  position.     This  column  was  broken 
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away  two  or  three  times,  and  as  often  rebuilt  by  them,  but  at  last, 
to  prevent  their  doing  so  any  more,  the  wire  was  greased.  Being 
disappointed  by  this  means  of  support  from  above,  they  then  formed 
a  column  about  the  same  size  and  length  downwards,  to  support  the 
nest  from  the  window-sill,  and  to  prevent  their  attaching  in  this 
manner  the  next  day  it  was  swung  clear  off  the  window-sill,  and  the 
new  appendage  broken  off ;  after  which  they  seemed  content  witli  the 
strength  of  the  wire,  and  wenton  enlarging  the  nest  in  the  ordinary  way. 
The  giganticsize  is  tobe  attributed  to  the  fact  that  the  wasps  were  con- 
stantly supplied  with  a  mixture  of  sugar  and  beer,  their  daily  con- 
sumption during  the  height  of  the  season  being  a  pound  of  the 
former  and  a  pint  of  the  latter.  This  was  the  primary  cause,  but 
not  the  only  one,  for  out  of  it  sprang  another,  which  was  productive 
of  greater  effect.  Two  other  nests  of  this  species  having  been  pro- 
cured and  placed  in  a  room  on  the  first  floor,  the  wasps,  finding 
themselves  not  so  well  treated  with  reference  to  rations,  &c.,  as  their 
more  fortunate  neighbours  on  the  ground-floor,  began  towards  the 
end  of  August  to  desert  in  vast  numbers,  and  join  the  favoured 
community  below,  permanent  members  of  which  they  were  allowed, 
without  the  least  show  of  opposition,  to  become.  This  immense 
addition  to  the  ordinary  number  of  wasps  of  necessity  continued  to 
swell  the  work  far  beyond  its  ordinary  limits.  The  height  of  this 
huge  nest  is  27|  inches,  and  the  circumference  63  inches. 


SILK   FROM  VICTORIA. 

Hopes,  it  appears  (says  the  Australian  and  Neto  Zealand  Gazette), 
are  entertained  of  a  new  branch  of  export  of  rather  a  novel  cha- 
racter ;  for  it  is  stated  that  a  native  variety  of  the  Silkworm  may  be 
found  in  the  bush  of  Victoria,  clinging  in  countless  swarms  to 
the  shrub  which  forms  its  food.  The  worm  is  enclosed  in  a  dark- 
coloured  cocoon,  the  exterior  of  which  is  of  extraordinary  toughness, 
and  encloses  a  quantity  of  yellowish  silk.  The  staple  of  this,  both 
as  regards  its  fineness  and  length,  has  been  pronounced  by  a  manu- 
facturing house  in  Glasgow,  by  whom  it  was  tested,  superior  to  the 
product  of  the  best  European  worms.  The  cocoons  are  found  in  ex- 
traordinary abundance. 

Mr.  Gerard  Krefft,  who  has  recently  returned  from  Australia,  has 
communicated  to  the  Times  the  following  remarks  regarding  the  silk- 
producing  insects  of  that  country : 

1.  The  cocoons  containing  silk  which  ever  came  under  my  obser- 
vation, were  generally  found  deposited  under  the  loose  bark  of  Euca- 
lyptus rostrata,  Schl.,  or  Eucalyptus  acuminata.  Hook,  the  flooded 
gum  tree  of  the  colonist,  and  are  the  productions  of  a  large  hairy 
caterpillar,  from  two  to  three  inches  in  length,  which  feeds  on  various 
shrubs,  and  eventually  selects  the  bark  of  the  flooded  gum-tree  for 
its  transformation  into  the  cocoon. 

I  have  kept  one  of  these  caterpillars  in  a  box,  and  after  it  had 
spun  itself  in  I  removed  the  silk.  The  next  morning  the  insect  had 
surrounded  itself  afresh ;  again  I  disturbed  it,  only  to  find  it  en- 
'Closed  in  a  new  shroud  twelve  hours  afterwards.     Specimens  of  the 
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moth  are  at  the  Melbourne  Museum.  This  caterpillar  or  silkworm 
is  distributed  over  a  great  tract  of  country.  I  have  found  it  along 
the  banks  of  the  Murray  from  Maidens  Punt  to  the  Darling  junc- 
tion, and  about  100  miles  along  the  bank  of  this  river. 

Although  cocoons  are  plentiful,  I  rather  doubt  that  "two  hours 
devoted  to  the  work  of  collection"'  would  produce  2  lb.  of  raw  silk, 
and  I  should  consider  it  a  fair  day's  work  to  gather  from  3  lb.  to  4  lb. 
of  cocoons,  as  they  weigh  very  light  indeed. 

2.  There  is  also  a  silver-gray  spider,  with  thin  round  body  and 
long  cherry  brown  legs  (not  hairy),  spinning  its  meshes  among  the 
bushes  of  the  Murray  scrub,  and  the  silk  produced  by  this  insect  far 
surpasses  in  strength  and  glossiness  the  silk  of  the  caterpillar  before 
mentioned. 

Riding  through  the  scrub  my  progress  w.-xs  sometimes  impeded  by 
the  web  of  this  spider,  which  often  covered  an  area  of  several  squ:vre 
yards,  the  threads  being  so  strong  that  they  never  broke  at  the  first 
attempt  to  push  through. 

Specimens  of  this  spider  are  to  be  found  at  the  Melbourne  Museum, 
as  also  a  quantity  of  silk  presented  by  Mr.  Sur\e}or  Kerr.  I  beg 
to  state  that  my  observations  were  made  when  in  charge  of  a  col- 
lecting party  fitted  out  by  the  V'ictorian  Government, 

DISEASE  OF   THE   SILKWORM. 

The  following  facts  have  been  laid  before  the  French  Academy  of 
Sciences,  by  MM.  Decaine,  Peligot,  and  de  Quatrefages,  members 
of  the  committee  appointed  to  investigate  the  cause  of  the  diseases 
of  the  Silkworm,  and  seek  a  remedy  for  it.  These  gentlemen, 
having  visited  various  parts  of  France,  found  the  mulberry  leaves  in 
excellent  condition,  so  that  there  is  no  foundation  for  the  opinion 
which  attributes  the  disease  to  bad  food.  Of  all  the  diseases  to  which 
the  silkworm  is  subject,  the  most  frequently  met  with  is  known  by 
the  name  of  pattes  twires,  or  poivre  in  France  ;  M.  de  Quatrefages 
proposes  to  call  it  the  maladie  de  la  tache,  from  the  spots  which 
appear  on  the  worm  when  attacked  with  it.  These  spots  are  often 
invisible  to  the  naked  eye,  and  can  only  be  perceived  with  the  aid  of 
a  magnifying  glass  ;  and  this  circumstance  explains  why  the  malady, 
especially  during  the  past  year,  escaped  the  observation  of  silk- 
growers  in  the  majority  of  cases  until  five  or  six  days  after  the  worm 
had  cast  its  fourth  skin.  The  spots  exist  in  all  the  tissues  and 
organs  of  the  worm,  and  in  its  subsequent  stages  of  a  chrysalis  and 
moth.  In  the  latter,  the  spots  destroy  the  antennae,  the  legs,  or  a 
portion  of  the  wings.  In  the  beginning,  the  spot  appears  under  the 
form  of  a  yellowish  matter  pervading  the  whole  system  ;  this  matter 
gradually  liecomes  darker,  and  is  then  concentratetl  into  a  number  of 
tubercles,  which  are  the  spots  in  question.  That  such  a  diseased  state 
should  exercise  an  influence  on  the  quality  of  the  eggs  is  not  sur- 
prising, but  to  what  extent  can  only  be  detennined  by  future  expe- 
rience. An  infected  silkworm  may  spin  its  cocoon  when  the  disease 
is  not  too  far  gone,  but  the  insect  generaUy  dies,  and  the  body, 
instead  of  putrefying,  becomes  dry  and  brittle.     M.  de  Quatrefages 
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has  tried  several  methods  of  cure  :  first,  the  hygienic  process,  which 
consists  in  rearing  the  worms  in  open  sheds  instead  of  close  rooms. 
The  leaves  of  the  wild  mulberry,  not  stripped  from  the  branches,  he 
has  found  very  efficacious.  He  strongly  recommends  silk-growers 
to  rear  small  lots  of  worms  apart  from  the  others,  solely  for  the  pur- 
pose of  propagating  the  species.  But,  besides  these  precautionary 
measures,  partly  recommended  by  others,  he  has  had  recourse  to 
new  remedies  not  hitherto  recommended,  and  has  endeavoured  to 
administer  various  medicines  to  the  worms.  From  his  experiments 
it  appears  that  the  silkworm  does  not  refuse  to  eat  the  leaves  of  the 
mulberry  sprinkled  with  Peruvian  bark,  gentian,  valerian,  mustard, 
i&c,  and  the  two  latter  powders  especially  would  seem  to  produce 
good  effects.  But  scraped  sugar  appears,  for  the  present,  to  be  pre- 
ferable to  all  other  remedies.  The  worms  eat  the  leaves  sprinkled 
with  sugar  with  extraordinary  relish,  and  the  experiments  with  this 
substance  were  accordingly  repeated  on  a  larger  scale  in  tlie  esta- 
blishment of  M.  Augliviel  in  the  department  of  the  Gard,  where 
one  of  the  silk  sheds  fitted  up  for  twenty-seven  trays  was  reduced 
by  disease  to  four.  Tlie  worms  of  these  were  transferred  to  another 
shed,  and  divided  into  four  lots  ;  the  first  was  fed  in  the  common 
way,  the  second  with  moistened  leaves,  the  third  with  sugared  leaves, 
and  the  fourth  was  subjected  to  a  rigorous  abstention  of  food  for 
seventy-five  hours,  and  then  fed  chiefly  with  sugared  leaves.  At  the 
end  of  twenty-four  hours,  several  worms  of  the  latter  lot  began  to 
spin,  and  made  several  small  and  imperfect  cocoons  on  the  tray  ;  the 
other  worms  began  to  shrivel  up  and  diminish  in  size ;  but  on  re- 
ceiving the  sugared  leaves,  they  speedily  rallied,  and  many  of  them 
spun  their  cocoons.  The  worms  fed  with  moistened  leaves  fared 
very  badly,  and  very  few  of  them  spun  cocoons.  Those  fed  in  the 
common  way  presented  nothing  remarkable,  and  yielded  a  certain 
quantity  of  cocoons  ;  but  those  fed  with  sugared  leaves  throve  well, 
and  spun  their  cocoons  sooner  than  the  others.  The  quantities  of 
silk  yielded  by  these  four  lots  were  respectively  :  1st  lot,  210 
grammes  ;  2nd  lot,  0 ;  3rd  lot,  392  grammes,  and  of  a  superior 
quality  ;  4th  lot,  152  grammes.  Now,  when  it  is  considered  that 
such  a  result  was  obtained  from  the  use  of  sugar  on  worms,  the 
state  of  which  was  hopeless,  it  may  reasonably  be  concluded  that  its 
effect  will  be  much  more  satisfactory  in  less  desperate  cases. 
At  all  events,  one  fact  has  been  put  beyond  a  doubt — viz.,  that 
medicine  may  be  administered  to  silkworms  in  the  same  way  as  it 
is  administered  to  cattle  and  poultry. 


GLOW-WORMS. 

Dr.  Lankesteb  has  exhibited  to  the  Meeting  of  the  British  As- 
sociation three  living  Glow-worms,  which  had  been  sent,  by  post, 
to  Lord  Enniskillen,  from  j\Ir.  Fisher,  of  Ely,  who  has  suc- 
ceeded in  keeping  glow-worms  alive  by  feeding  them  on  small  snails, 
{Helix  nitida,)  and  suggests  that  glow-worms  should  be  employed 
for  keeping  doivn  the  snail.      Dr.  Lankester  suggested  that  many 
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people  would  be  glad  to  use  the  snail  for  the  purpose  of  keeping  the 
beautiful  worm  alive.  

SlSiVt    OXISCOID. 

The  Rev.  Mr.  Hogan  has  read  to  the  Dublin  TJniversity  Zoolo- 
gical and  Botanical  Association,  a  paper  "  On  the  Occurrence  of  a 
new  British  Oniscoid  inhabiting  Ants'  Nests,"  the  author  observing 
that  the  new  oniscoid  was  found  at  Lulworth  Cove,  Dorsetshire,  last 
•September,  in  the  nests  of  three  diflferent  kinds  of  ants,  but  it  was 
more  abundant  in  the  red  ant's  nest.  These  crustaceans  seemed 
familiar  with  the  winding  chambers  and  subterranean  galleries  of  the 
formicarium,  and  the  ants  did  not  carry  them  off  as  they  did  other 
beetles.     There  were  generally  eight  or  nine  in  a  nest. 

ELI>-D    BEETLE. 

Mb.  S.  SAC^^)ERS  has  exhibited  to  the  Entomological  Society 
two  specimens  of  Leptodenis  Hohetcartii,  one  of  the  blind  beetles 
from  the  Proteus  Cave,  at  Adekburg,  in  South  Austria,  where  the 
specimens  were  found  by  him  in  the  deepest  part  of  the  cavern. 


LEAD   PERFOBATED   BY   INSECTS. 

In  September,  1857,  Marshal  Yaillant  presented  to  the  French 
Academy  of  Sciences  some  bullets  which  had  been  brought  back 
from  the  Crimea,  perforated  by  an  insect  unknown  in  France, 
stating  at  the  same  time  that  he  had  applied  to  St.  Petersburg  for 
information  on  the  subject.  He  has  communicated  the  result  of  his 
inquiries  to  the  Academy,  in  a  paper  by  M.  de  Motschulsky,  of 
which  the  following  is  an  abstract : — 1.  The  phenomenon  of  the 
perforation  of  bullets  has  not  been  observed  in  the  Russian  army. 
2.  The  insect  which  caused  them  in  tlie  bullets  of  the  French  army 
is  the  larva  of  the  Urocerm  juvencus.  (Lin.)  3.  This  insect  has  not 
hitherto  been  met  with  in  the  Crimean  peninsula  by  Russian  ento- 
mologists, and  appears  to  be  very  rare  even  in  Russia  Proper,  but 
is  common  in  Bessarabia,  Germany,  Sweden,  and  England,  where  it 
does  much  mischief  to  the  fir  and  pine  forests  ;  in  France  it  has 
been  met  with  in  the  Jura.  M.  Hartig  has  described  it  at  some 
length  in  his  work  on  the  Tenthedivida.  4.  The  urocerus  which 
perforated  the  French  bullets  was  imported  from  France  in  the  wood 
of  which  the  boxes  containing  the  cartridges  were  made.  5.  The 
urocerus  corroded  the  lead  with  its  mandibles  in  order  to  lay  its  ^gs 
in  the  cavity,  but  in  so  doing  it  did  not  satisfy  any  pecuUar  craving 
for  that  metal,  but  merely  operated  upon  it  as  it  would  have  done 
on  wood,  having  been  forced  to  do  so  because  the  bullet  lay  in  its 
way.  6.  The  larvae  of  the  urocerus  did  not  feed  upon  the  lead  which 
they  had  scraped  off  with  their  jaws,  and  the  perfect  insects  could 
not  feed  upon  iJ  either,  since  thev  were  found  dead  in  the  galleries 
bored  by  the  larvae.— iAuVy  New$,  July  9,  1858. 
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BOTANY. 

ACTION   OF   THE    SOIL   ON   VEGETATION. 

The  late  Profesi5or  Gregory  left  the  following  summary  of  Eecent 
Views  relative  to  the  Action  of  Soil  on  Vegetation  :  — 

1.  Way,  and  after  himLiebig,  have  shown  that  every  soil  absorbs 
ammonia,  and  also  potash,  from  solutions  containing  them  or  their 
salts,  generally  leaving  the  acid,  which  takes  up  lime,  &c.  from  the 
soil  in  solution.  The  ammonia  and  potash,  which  are  absorbed  in 
very  large  proportion  by  arable  soils,  are  rendered  thereby  quite 
insoliible. 

2.  Arable  soils  absorb  also  silicic  acid  in  very  considerable  pro- 
portion, and  it  also  becomes  insoluble. 

3.  Arable  soils  also  absorb  the  phosphoric  acid  of  phosphate  of 
lime,  or  of  ammoniaco-magnesian  phosphate,  apparently  solutingthe 
acid,  which  also  becomes  insoluble. 

4.  Hence  the  soluble  ingredients  of  manures  cannot  be  con- 
veyed to  the  plants  in  the  form  of  a  solution  percolating  the  soil 
(such  as  liquid  manure,  or  a  solution  formed  by  rain-water  with  the 
aid  of  carbonic  acid),  since  such  a  solution  is  deprived  of  its  dis- 
solved ingredients  by  filtering  through  a  very  moderate  amount  of  soil. 

5.  Hence,  also,  as  the  food  of  plants  must  thus  be  fixed  in  the  soil 
in  an  insoluble  form,  it  is  plain  that  it  can  only  enter  the  plant  in 
virtue  of  some  power  or  agency  in  the  roots,  which  decom))oses  the 
insoluble  compounds  in  the  soil,  and  thus  renders  soluble  the  neces- 
sai-y  matter. 

t).  The  absorbent  power  of  soils  is  partly  chemical,  and  partly 
mechanical,  as  is  the  case  with  charcoal. 

7.  The  quantities  of  alkalies,  of  phosphates  of  ammonia,  &c., 
capable  of  being  supplied  to  plants  by  rain-watei-,  after  it  has  per- 
colated through  the  soil,  even  supposing  the  whole  to  be  assimilated, 
does  not  amount  to  more  than  a  viere  fraction  of  what  the  plants 
contain. 

8.  The  theory  of  the  transference  of  ammonia,  potash,  silica,  phos- 
phates, &c.,  from  the  soil  to  the  plant  is  not  yet  understood  ;  but 
the  old  theory,  that  the  rain  conveys  food  to  the  plant  directly,  is 
certainly  not  the  true  one.- — Edin.  New  Phil.  Journal,  No.  15. 

IRISH  TUBF. 
Mk.  N.  B.  Ward  has  exhibited  to  the  Linna°an  Society,  a  spe- 
cimen of  white  or  fat  Turf  from  the  island  of  Valentia,  in  Ireland. 
In  a  letter  which  accompanied  the  specimen  it  was  stated,  that  "in 
some  parts  of  the  west  of  Ireland  this  turf  is  found  under  the  black 
turf,  and  resting  on  clay.  When  wet  it  is  tough  and  unctuous,  but 
becomes  of  a  light  corky  character  on  drying ;  it  is  very  inflam- 
jnable,  and  the  smoke  from  it  is  quite  aromatic."  Mr.  R.  J.  Lecky, 
by  whom  the  sample  was  communicated,  inquires  if  its  aromatic 
properties  can  be  attributed  to  the  Myrlca  Gale  ? 


THE   VINE   DISEASE. 

The  following  new  and  important  facts  form  the   subject  of  a 
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paper  presented  to  the  French  Academy  of  Sciences  by  M.  de  la 
Vergne  : — "  1.  The  oidium  does  not  spread  to  any  alarming  extent, 
except  when  the  temperature  is  day  and  night  above  20"  Centigrade 
(68"  Fahr.),  as  is  the  case  in  the  neighbourhood  of  Bordeaux,  from 
the  end  of  May  to  that  of  September.  Whenever  northern  winds 
prevail  in  the  inte^^■al,  or  frequent  rains  lower  the  temperature 
considerably,  the  growth  of  the  oidium  is  stopped,  to  acquire  fresh 
vigour  as  soon  as  the  sun  adds  warmth  to  the  humidity  with  which 
the  parasite  is  saturated.  The  same  vine  plant  is  not  always  equally 
subject  to  the  attacks  of  the  oidium,  nor  at  the  same  time  of  the 
year ;  nor  are  different  species  of  vines  equalh'  invaded  in  different 
soils  or  situations.  Hence,  the  operation  of  sulphuring  need  not 
extend  to  every  point  attacked,  or  be  repeated  during  the  whole 
duration  of  the  malady. 

"  2.  The  action  of  the  sulphur  is  circumscribed,  and  almost  strictly 
local.  Its  curative  properties  have  no  effect  below  the  temperature 
of  20' ;  hence  the  warmth  necessary  for  its  action  is  precisely  that 
which  favours  the  growth  of  the  oidium.  As  wind  and  rain  carry 
off  the  sulphur,  this  substance  can  only  protect  the  vine  during  a 
limited  period.  Moreover,  it  does  not  restore  grapes  already  spoilt 
to  their  normal  condition.  But  sulphur  destroys  the  shoots  of  the 
oidium  of  recent  formation,  and  thus  prevents  it  from  spreading.  It 
is  a  great  mistake  to  think  that  too  much  sulphur  cannot  be  ad- 
ministered to  a  vine  ;  the  particles  of  flower  of  sulphur  contain 
minute  portions  of  sulphuric  acid,  which,  when  accumulated  to 
excess,  will  bum  the  plant  itself,  often  injuring  it  irretrievably. 
Fifty  kilogrammes  of  sulphur  per  hectare,  if  properly  administered, 
are  quite  sufficient  for  a  season. 

"  3.  As  the  vine-growing  districts  of  France  are  deficient  in  hands, 
it  becomes  a  matter  of  importance  not  to  increase  the  labour  of  cul- 
tivation unnecessarily  by  untimely  sulphuring.  No  vineyard  is 
Attacked  by  the  oidium  at  once  throughout  its  whole  extent ;  there 
;ire  always  some  vines  that  are  the  first  to  betray  the  existence  of  the 
enemy,  and  it  is  they  that  point  out  the  proper  time  for  sulphuring. 
They'  are  generally  situated  near  buildings  or  ditches,  or  trees 
testing  a  shade  over  them.  Whenever  a  whitish  or  farinaceous  spot 
appears  on  the  leaves  or  stem  of  these  plants,  in  a  temperature  ex- 
ceeding 20'  by  night  as  well  as  by  day,  it  is  certain  that  all  the 
dnes  are  attacked,  although  the  eye  cannot  discover  a  trace  of 
the  fungus  elsewhere,  and  then  everj*  plant  of  the  vineyard  must  be 
sulphured  at  once." 

A  few  practical  remarks  have  been  published  by  the  Committee  of 
the  Accademia  dei  Geonjofili  of  Florence,  appointed  to  inquire  into 
the  results  obtained  from  sulphur  during  the  years  1S56  and  1S57. 
'rhe  committee  state  in  their  report  that  although  the  oidium 
rppeared  in  those  years  to  be  naturally  on  the  decline,  yet  the 
leneficial  effects  of  sulphur  could  not  be  denied.  The  operation  was 
c  onducted  with  more  or  less  care  in  different  localities,  wliich  cir- 
cumstance accounts  for  the  different  degrees  of  success  obtained. 
The  wines  were  excellent ;  the  slight  sulphurous  taste  they  sometimes 
lad  disappeared  in  a  short  time.     The  washing  of  the  grapes  im- 
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mediately  after  the  tying  of  the  vines  with  from  5  lb.  to  7  lb.  of  glue 
dissolved  in  100  lb.  of  water,  and  with  the  addition  of  a  little  flour 
or  clay,  had  produced  excellent  effects.  Laying  the  vines  down,  so 
as  to  bring  the  grapes  as  near  as  possible  to  the  ground,  had  also 
been  found  advantageous.  Lastly,  the  report  mentions  tlie  curious 
fact  that  the  grafting  of  American  vines  upon  those  of  Tuscany  pro- 
duces a  great  increase  in  the  quantity  of  grapes,  and  that  vines  so 
grafted  are  little  liable,  if  at  all,  to  be  invaded  by  the  oidium.  But 
this  system  is  attended  witli  two  serious  drawbacks — the  wine- 
grower loses  the  produce  of  two  years,  and  the  wine  obtained, 
though  extremely  abundant,  is  inferior  in  quality. — GaUgnanis 
Messenger,  

GUTTA  PEKCHA  OF  SDRINAM. 

Professor  Bleckrod,  of  the  Delft  Academy,  has  recently  given  a 
notice  of  the  Gutta  Percha  of  Surinam.  Although  gutta  percha  has 
been  known  in  Europe  for  a  dozen  years,  and  has  now  come  into 
general  use,  yet  much  still  remains  to  be  done  regarding  it,  both  as 
respects  its  uses  and  its  sources.  The  Professor  states  that  Dutch 
Guiana  can  supply  gutta  percha.  This  is  of  importance,  when  we 
consider  the  value  of  the  article,  and  the  probable  exhaustion  of  it 
in  the  countries  from  which  it  is  now  supplied.  Tlie  Dutch  Go- 
Tremment  took  measures  to  transplant  the  Isonandra  Gutta  and  cul- 
tivate it  in  Guiana  ;  but  they  have  lately  discovered  in  that  country 
a  species  of  Sapota,  to  which  Blume  gives  the  name  of  Sapota  Mulleri, 
which  yields  a  juice  in  every  way  equal  to  that  of  the  Isonandra. 
It  is  probable  that  other  trees  of  the  same  natural  order  may  be 
found  to  yield  a  similar  product.  Achras  Sapota,  the  fruit  of  which 
is  known  in  the  West  Indies  as  Neesbery,  also  yields  a  milky  juice 
like  gutta  percha.  Sapota  Mulleri  of  Blume  is  probably  the  tree 
called  "  Bullet- tree"  by  the  English,  and  its  wood  is  known  as 
**  horse-flesh."  It  is  a  tall  tree,  yielding  in  summer  a  large  quantity 
of  milky  juice.  It  appears  that  under  the  name  common  Boerowe, 
or  Bullet-tree,  there  have  been  confounded  :  1.  The  Lucuma  mam- 
mosa  of  Gsertner  (Marmalade  tree) — the  Mimusops  of  Schomburgk  ; 
2.  The  white  Boerowe  ;  which  is  the  Dipholis  salicifolia  of  Alph. 
D.C.,  and  is  known  in  Jamaica  as  Galimata;  3.  The  bastard 
Boerowe  or  Lowranero,  which  is  the  Bumelia  nigra  of  Swartz ;  and 
4.  The  Neesbery  Bullet-tree,  or  Achras  Siderexoylon  of  botanists, 
which  yields  one  of  the  best  of  the  Jamaica  woods.  Sapota  Mulleri 
grows  abundantly  on  slightly  elevated  situations.  In  collecting  the 
milk,  the  trunk  is  surrounded  with  a  ring  of  clay,  with  elevated 
edges,  and  then  an  incision  is  made  in  the  bark  as  far  as  the 
liber.  The  milky  juice  flows  out  immediately,  and  is  collected  in. 
the  clay  reservoir.  The  juice  resembles  in  some  respects  the  milk 
of  the  cow.  It  forms  a  pellicle  on  its  surface,  which  is  renewed 
after  removal.  By  the  evaporation  of  the  juice,  we  obtain  13  to  14 
parts  in  100  of  pure  gutta  percha.  This  Surinam  gutta  perclia  is 
said  to  be  sold  at  Amsterdam  at  the  same  price  as  the  best  gutta 
percha  of  commerce. — Edin.  New  Phil.  Journal,  No.  14. 
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KECEXT   PROGRESS  OF   GEOLOaY. 

The  President  of  the  Section  of  Geology,  Mr.  W.  Hopkins,  at  the 
late  Meeting  of  the  British  Association,  remarked  :  The  existence  of 
mammalian  life  in  its  earlier  stages  on  the  surface  of  our  planet,  the 
condition  of  its  existence,  and  the  period  of  its  introduction,  have 
always  furnished  questions  of  the  highest  philosophical  as  well  as 
palaeontological  interest.  You  will  be  aware  that  some  geologists 
regard  each  new  discoveiy  of  mammalian  remains,  in  formations 
preceding  the  older  tertiaries,  as  a  fresh  indication  of  the  probable 
existence  of  mammalia  in  those  earlier  periods  in  which  no  positive 
proof  of  their  existence  has  yet  been  obtained  ;  while  others  regard 
such  discoveries  only  as  leading  us  to  an  ultimate  limit,  which  will 
liereafter  define  a  period  of  the  introduction  of  mammalia  on  the 
surface  of  the  earth,  long  posterior  to  that  of  the  first  introduction 
of  animal  life.  Be  this  as  it  may,  every  new  discovery  of  the 
i brmer  existence  of  this  highest  class  of  animals  must  be  a  matter  of 
great  geological  interest.  An  important  discovery  of  this  kind  has 
3  ecently  been  made,  principally  by  the  persevering  exertions  of  Mr. 
Jjeckles,  who  has  detected  in  the  Purbeck  beds  a  considerable 
immber  of  the  remains  of  small  mammals.  The  whole  of  them  are, 
1  believe,  in  the  hands  of  our  President,  Professor  Owen,  for  the 
(Letermination  of  their  generic  and  specific  characters ;  but  Dr. 
Falconer  seems  already  to  have  recognised  among  them  seven  or 
eight  distinct  genera,  some  of  them  marsupial,  and  others  probably 
f  lacental,  of  this  insectivorous  order.  I  may  also  notice,  as  a  matter 
cf  great  palaxintological  interest,  the  recent  discovery  of  a  new 
Ossiferous  Cave,  near  Brixham,  in  Devonshire,  of  which  some 
account  is  to  be  brought  before  us  during  this  meeting.  The  past 
year  has  been  fruitful  in  palaeontological  researches.  The  subject 
of  the  motion  of  glaciers  is  one  of  interest  to  geologists,  for  unless 
ve  understand  the  causes  of  such  motion,  it  will  be  impossible  for  us 
to  assign  to  former  glaciers  their  proper  degree  of  efficiency  in  the 
t:-ansport  of  erratic  blocks,  and  to  distinguish  between  the  effects  of 
glacial  and  of  floating  ice,  and  those  of  powerful  currents.  An 
important  step  has  recently  been  made  in  this  subject  by  the  appli- 
c^ition  of  a  discovery  made  by  Mr.  Faraday,  a  few  years  ago,  that  if 
oaelump  of  ice  be  laid  upon  another,  the  contiguous  surfaces  being 
sufficiently  smooth  to  insure  perfect  contact,  the  two  pieces  in  a 
short  time  will  become  firmly  frozen  together  into  one  continuous 
ti  ansparent  mass,  although  the  temperature  of  the  atmosphere  in 
which  they  are  pkced  be  many  degi-ees  above  the  freezing  tem- 
p(!rature.  Dr.  T'jmdall  has  the  merit  of  applying  this  fact  to  the 
e:>;planation  of  certain  glacial  phenomena.  There  are  two  recognised 
•ways  in  which  the  motion  of  a  glacier  takes  place:  one  by  the 
si  ding  of  the  v.-hole  glacial  mass  over  the  bed  of  the  valley  in  which 
it  exists ;  and  the  other  by  the  whole  mass  changing  its  form  in 
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consequence  of  the  pressure  and  tension  to  which  it  is  subjected. 
The  former  mode  of  progression  is  that  recognised  by  the  sliding 
theory  ;  tlie  second  is  that  recognised  by  what  has  been  termed  the 
viscous  theory  of  Professor  Forbes.  The  viscous  theory  appeared 
to  be  generally  recognised.  Still,  to  many  persons  it  seemed  diffi- 
cult to  reconcile  the  property  of  viscosity  with  the  fragility  and 
apparent  inflexibility  and  inextensibility  of  ice  itself.  On  the  other 
hand,  if  this  property  of  viscosity,  or  something  of  the  kind,  were 
denied,  how  could  we  account  for  the  fact  of  the  different  fragments 
into  which  a  glacier  is  frequently  broken,  becoming  again  united 
into  one  continuous  mass  ?  Dr.  Tyndall  has,  I  conceive,  solved  the 
difficulty.  Glacial  ice,  unlike  a  viscous  mass,  will  bear  very  little 
extension.  It  breaks  and  cracks  suddenly  ;  but  the  separate  pieces 
when  subsequently  squeezed  together,  again  become  by  regelation 
(as  it  is  tern.ed)  one  continuous  mass.  After  some  general  remarks 
on  the  cause  of  the  laminous  structure  of  glaciers,  during  which  he 
remarked  that  there  was  no  doubt  Dr.  Tyndall  was  right  in  sup- 
posing the  laminse  of  blue  and  white  ice  to  be  perpendicular  to  the 
directions  of  maximum  pressure,  he  said  that  it  remained  to  be  decided 
whether  the  explanations  which  had  been  offered  were  correct ;  but  the 
actual  perpendicularity  of  the  laminae  of  ice  to  the  directions  of  maxi- 
mum pressure  within  a  glacier,  and  the  probable  perpendicularity 
to  those  directions  of  the  laminae  in  rock  masses  of  laminated  struc- 
ture, would  seem  to  establish  some  relation  between  these  structures 
in  rocks  and  glacial  ice,  giving  an  interest  to  this  peculiar  structure 
in  the  latter  case,  which  it  might  not  otherwise  appear  to  possess  for 
onewho  should  regard  it  merely  as  a  geologist. — AtJimcEimi,  No.  1614. 

SUPPOSED   ANTIQUITY   OF   THE   HUMAN   RACE. 

Mr.  Leonard  Horner  has  discerned  the  value  of  the  phenomena 
of  the  annual  sedimentary  deposits  of  the  Nile  in  Egypt  as  a  test  of 
the  lapse  of  time  during  which  that  most  recent  and  still  operating 
geological  dynamic  had  been  in  progress.  In  two  Memoirs  commu- 
nicated to  the  Royal  Society  in  1855  and  1858,  the  results  of  ninety- 
five  vertical  borings  through  the  alluvium  thus  fonned  are  recorded. 
In  the  excavations  near  the  colossus  of  Rameses  II.  at  Memphis, 
there  were  9  feet  4  inches  of  Nile  sediment  between  8  inches  below 
the  present  surface  of  the  ground  and  the  lowest  part  of  the  platform 
on  which  the  statue  had  stood.  Supposing  the  platform  to  have 
been  Laid  in  the  middle  of  the  reign  of  that  king,  viz.  1361  B.C., 
such  date  added  to  a.D.  1854,  gives  3215  years  during  which  the 
above  sediment  was  accumulated  ;  or  a  mean  rate  of  increase  of  3^ 
inches  in  a  century.  Below  the  platform  there  were  32  feet  of  the 
total  depth  penetrated  ;  but  the  lowest  2  feet  consisted  of  sand, 
below  which  it  is  possible  there  may  be  no  true  Nile  sediment  in  this 
locality,  thus  leaving  30  feet  of  the  latter.  If  that  amount  has  been 
deposited  at  the  same  rate  of  3^  inches  in  a  century,  it  gives  for  the 
lowest  part  deposited  an  age  of  10,285  years  before  the  middle  of  the 
reign  of  Rameses  II.,  and  13,500  years  before  a.d.  1854.  The  Nile 
sediment  at  the  lowest  depth  reached  is  very  similar  in  composition 
to  that  of  the  present  day.     In  the  lowest  part  of  the  boring  of  the 
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sediment  at  the  colossal  statue  in  Memphis,  at  a  depth  of  39  feet 
from  the  surface  of  the  ground,  the  instrument  is  reported  to  have 
brought  up  a  piece  of  pottery.  This,  therefore,  Mr.  Horner  infers 
to  be  a  record  of  the  existence  of  man  13,371  years  before  a.d.  1854 
—  "of  man,  moreover,  in  a  state  of  civilization,  so  far,  at  least,  as 
to  be  able  to  fashion  clay  into  vessels,  and  to  know  how  to  harden 
them  by  the  action  of  a  strong  heat." 


EARLIEST   SPECIMEN"   OF   AXIMAL   LIFE. 

It  had  been  supposed  that  the  earliest  specimen  of  a  distinctly 
organized  animal  to  be  found  in  the  rocks,  wasatrilobite,  till,  within 
the  last  year,  a  zoophyte  of  a  very  simple  structure,  named  Old- 
hamia,  was  discovered  at  Bray  Head,  in  Ireland,  in  rocks  previously 
deemed  destitute  of  fossils.  We  are  reminded,  however,  by  Colonel 
Portlock's  address  to  the  Geological  Society,  that  specimens  of  the 
PalcEopyge  Ramsayi  were  found  by  Mr.  Salter  in  the  Cambrian  rocks 
of  the  Longm\Tid,  North  Wales,  which  are  quite  as  ancient  as  those 
of  Bray  Head.  The  trilobite  is  thus  restored  to  its  rank  as  the  first 
created  living  being  having  a  distinct  and  intelligible  organization. 
Minute  holes,  supposed  to  be  the  burrows  of  sea- worms,  were  found 
along  with  the  Palaeopyge,  but  without  anything  to  indicate  their 
form  or  structure. — Mr.  Cluirles  Maclaren,  in  the  Scotsman. 


THE   GLACIERS   OF   SWITZERLASD. — ASCEXT  OF   MONTE   K03A. 

The  following  letter  '"from  a  most  earnest  and  philosophic  inves- 
tigator of  the  Glaciers,"  has  been  communicated  by  Professor  Fara- 
day to  the  Times  : — 

"August  23,  1858. 

"  My  dear , — I  now  sit  down  to  wipe  away  the  reproach  of  having  written 

a  letter  to  you  and  not  sent  it.  I  reached  this  mountain  wild  the  day  before  yester- 
day. Soon  after  my  arrival  it  commenced  snonin?,  and  yesterday  morning  the 
mountains  were  all  covered  by  a  deep  layer.  It  heaped  itself  up  agaimt  the  windows 
of  this  room,  obscuring  half  the  light.  To-day  the  sun  shines,  and  I  hope  he  will 
soon  banish  the  snow,  for  the  snow  is  a  great  traitor  on  the  glacier,  and  often 
covers  smoothly  chasms  which  it  would  not  be  at  all  comfortable  to  get  into.  I  am 
here  in  a  lonely  house,  the  only  traveller.  If  you  cast  your  eye  on  a  map  of 
Switzerland  you  will  find  the  valley  of  Saas  not  far  from  Visp.  High  up  this  valley, 
and  three  hours  above  Saas  itself  is  the  Distil  Alp,  and  on  this  Alp  I  now  reside. 
Close  beside  the  house,  a  many-armed  mountain  torrent  rushes ;  and  a  little  way 
down  a  huge  glacier,  coming  down  one  of  the  side  valleys,  throws  itself  across  the 
torrent,  dams  it  up,  and  forms  the  so-called  "  Matmark  see."  Looking  out  of 
another  window  I  have  before  me  an  immense  stone,  the  imshipped  cargo  of  a 
glacier,  and  weighing  at  least  1000  tons.  It  is  the  largest  boulder  I  have  ever  seen, 
is  composed  of  serpentine,  and  mea-sures  216,00<)  cubic  feet.  Previous  to  coming 
here  I  spent  ten  days  at  the  Kiflel  Hotel,  above  Zermatt,  and  explored  almost  the 
whole  of  that  glorious  glacier  region.  One  momin?  the  candle  of  mv  guide 
gleamed  into  my  room  at  three  o  clock,  and  he  amiouiiced  to  me  that  the  weather 
was  good.  I  rose,  and  at  four  o'clock  was  on  my  way  to  the  summit  of  Monte 
Rosa.  My  guide  had  never  been  there,  but  he  had  some  general  directions  from  a 
brother  guide,  and  we  hoped  to  be  able  to  find  our  way  to  the  top.  We  first  reached 
the  ridge  above  the  Riffel,  then  dropped  down  upon  the  Gorner  glacier,  crossed  it, 
reached  the  base  of  the  mo-.mtain,  then  up  a  boss  of  rock,  over  which  the  glacier  of 
former  days  had  flowed  and  left  its  marks  behind.  Then  up  a  slope  of  ice  to  the 
base  of  a  precipio^  of  brown  crags ;  rotmd  this  we  wormed  till  we  found  a  place 
where  we  could  assail  it  and  get  to  the  top.  Then  up  the  slopes  and  round  the 
huge  bosses  of  the  mountain,  avoiding  the  rifted  portions,  and  going  zigzag  up  the 
steeper  inclinations.  For  some  hours  this  was  mere  child's  play  to  a  mountaineer, 
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— no  more  than  an  agreeable  walk  on  a  sunny  morning  round  Kensington-gardens. 
But  at  length  the  mountain  contracted  her  snowy  shoulders  to  what  Germans  call 
a  kamns— a  comb ;  suggested,  I  should  say,  by  the  toothed  edges  which  some 
moontain  ridges  exhibit,  but  now  applied  to  any  mountain  edge,  whether  of  rock 
or  snow.  Well,  the  mountain  formed  such  an  edge.  On  that-  :;de  of  the  edge 
which  turns  towards  the  Lyskamm  there  was  a  very  tcirible  precipice,  leading 
straight  down  to  the  torn  and  fissured  nice  of  the  Monte  Rosa  glaciers.  On  the 
other  side  the  slope  was  less  steep,  but  exceedingly  perilous-looking,  and  intersected 
here  and  there  by  precipices.  Our  way  lay  along  the  edge,  and  we  faced  it  with 
steady  caution  and  deliberation.  The  wind  had  so  acted  upon  the  snow  as  to  fold 
it  over,  forming  a  kind  of  cornice,  which  overhung  the  first  precipice  to  which  I 
have  alluded.  Our  attack  for  some  time  was  upon  this  cornice.  The  incessant  ad- 
monition of  my  guide  was  to  fix  my  stalf  securely  into  the  snow  at  each  step,  the 
necessity  of  which  I  had  already  learned.  Once,  however,  whUe  doing  this,  my 
stafl'  went  right  through  the  cornice,  and  I  could  see  through  the  hole  that  I  had 
made  into  the  tcmble  gulf  below.  The  morning  was  clear  when  we  started,  and  wo 
saw  the  first  simbeams  as  they  lit  the  pinnacles  of  Monte  Rosa,  and  caused  the  sur- 
rounding snow  summits  to  flush  up.  The  mountain  remained  clear  for  some  hours, 
but  I  now  looked  upwards  and  saw  a  dense  mass  of  cloud  stuck  against  the  sum- 
mit. She  da.shed  it  gallantly  away,  like  a  mountain  queen ;  but  her  triumph  was 
short.  Dusky  masses  again  assailed  her,  and  she  could  not  shake  them  off.  They 
stretched  down  towards  us;  and  now  the  ice  valley  beneath  us  commenced  to 
seethe  like  a  boiling  cauldron,  and  to  send  up  vapour  masses  to  meet  those  descend- 
ing from  the  summit.  We  were  soon  in  the  midst  of  them,  and  the  darkness 
thickened;  sometimes,  as  if  by  magic,  the  clouds  partially  cleared  away,  and 
through  the  thin  pale  residue  the  sunbeams  penetrated,  lighting  up  the  glacier 
■with  a  kind  of  supernatural  glare.  But  these  partial  illuminations  became  rarer  as 
we  ascended.  We  finally  reached  the  weathered  rocks  which  form  the  crest  of  the 
mountain,  and  through  these  we  now  clambered  up  cliffs  and  down  cliffs,  walking 
erect  along  edges  of  granite  with  terrible  depths  at  each  side,  squeezing  ourselves 
through  fissures,  and  thus  by  jumping,  swinging,  squeezing,  and  climbing,  we 
reached  the  highest  peak  of  Monte  Kosa. 

"  Snow  had  commenced  to  fall  before  we  reached  the  top,  and  it  now  thickened 
darkly.  I  boiled  water,  and  found  the  temperature  184'92  deg.  Fahrenheit.  But 
the  snow  was  wonderful  snow.  It  was  all  flower :  the  most  lovely  that  ever  eye 
gazed  upon.  There,  high  up  in  the  atmosphere,  this  symmetry  of  form  manifested 
itself,  and  built  up  these  exquisite  blossoms  of  the  frost.  There  was  no  deviation 
from  the  six -leaved  type,  but  any  number  of  variations.  I  should  hardly  have  ex- 
changed this  dark  snowfall  for  the  best  view  the  mountain  could  afford  me.  Still, 
our  position  was  an  anxious  one.  We  could  only  see  a  few  yards  in  advance  of  us, 
and  we  feared  the  loss  of  our  track.  We  retreated,  and  found  the  comb  more 
awkward  to  descend  than  to  ascend.  However,  the  fact  of  my  being  here  to  tell 
you  all  about  it  proves  tliat  we  did  our  work  successfully.  And  now  I  have  a 
;  secret  to  tell  you  regarding  Monte  Kosa.  I  had  no  liew  during  the  above  ascent, 
but  precisely  a  week  afterwards  the  weather  was  glorious  beyond  description.  I 
had  lent  my  guide  to  a  party  of  gentlemen,  so  1  strapijed  half  a  bottle  of  tea  and  a 
ham  sandwich  on  my  back,  "left  my  coat  and  neck-cloth  behind  me,  and  in  my  shirt- 
sleeves climbed  to  the  top  of  Monte  Kosa  alone.  When  I  see  you  1  will  tell  you  all 
about  this  ascent,  which  was  a  very  instructive  one.  I  expect  to  remain  here  a 
week.  The  house  is  cold,  and  at  present  the  wet  comes  through  the  ceiling.  I 
have  caught  a  slight  cold,  which  I  hope  will  soon  pass  away,  as  I  want  all  mj- 
vigour  upon  the  ice.  When  I  quit  this  place  I  shall  make  my  way  to  Chamouni, 
where  1  expect  to  be  in  eight  or  nine  days.    With  kindest,  &c., 

"  Most  sincerely  yours, 

"John  Tyndall." 

"A  Svfiss  Mountain- Climber "  remarks  upon  this  ascent: — 
Prom  my  own  knowledge  of  the  difficulties  of  scaling  Mont  Blanc 

and  Monte  Rosa,  the  dangers  of  the  latter  exceed  those  of  the  former  ; 

but  to  reach  tlie  summit  of  Monte  Rosa  alone  is  a  feat  of  daring  and 

strength  never  heard  of.  
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THE   TEBTIAKT    CLIMATE. 

Pbofessor  Uxgeb,  of  Vienna,  has  found  genuine  reef  forming 
corallidae  in  the  Tertiarj'  strata  of  the  Panuonian  basin  (south-east 
from  Vienna),  in  latitude  -17^,  while  at  present  the  northern  limit  of 
such  corals  in  the  Red  Sea  and  Persian  Gulf  is  at  29°  ;  thus  furnish- 
ing a  new  proof  of  the  higher  temperature  which  prevailed  in 
Europe  at  the  Tertiary  period. — Mr.Chas.  Maclaren,  in  the  Scotmum. 

METAMORPHIC   ACTION. 

A  PAPER  has  been  read  to  the  British  Association  by  Mr.  J.  G. 
Marshall,  "  On  the  Greology  of  the  Lake  District,"  the  object  of  the 
writer  being  to  explain  some  of  the  geological  phenomena  of  the 
Lake  district,  on  the  supposition  of  Metamorphic,  instead  of  igneous, 
action. 

'Mr.  Hopkins  said  they  had  heard  sufficient  on  the  subject  of 
metamorphisui  to  show  that  there  was  a  dlfiference  of  opinion  on  the 
question  which  had  been  raised,  and  it  would  be  well  to  bear  in  mind 
that  geology  was  a  complex  science — complex  in  its  phenomena,  and 
the  causes  to  which  those  phenomena  could  be  referred.  That  there 
had  been  a  metamorphic  action  such  as  Mr.  Marehall  had  pointed  oat 
was  evident,  but  there  were  also  phenomena  which  could  not  be 
referred  to  the  same  cause.  There  was  one  objection  to  this  meta- 
morphism  for  which  Mr.  Marshall  contended — namely,  the  degree 
of  heat  it  necessitated  near  the  surface  of  the  earth.  There  was  an 
idea  amongst  some  geologists  that  the  earth's  crust  was  really  very 
thin.  He  was  satisfied,  from  investigations  he  had  made,  that  it  was 
much  thicker  than  some  supposed,  and  much  thicker  than  was  con- 
sistent with  that  general  metamorphic  action  suggested.  Many  of 
the  rocks  were  of  a  fossiliferous  character,  and  if  animals  existed 
Upon  the  earth,  the  temperature  must  have  been  much  lower  than 
the  hypothesis  of  a  general  metamorphic  action  contended  for  by- 
some  would  warrant.  There  was  no  theoretical  difficulty  as  to  the 
metamorphic  process  in  the  older  rocks  spoken  of ;  and  he  should  be 
glad  to  accept  the  theory  of  Mr.  Marshall  so  far  as  related  to  the 
older  rocks,  which  he  regarded  as  sedimentary  ;  but  when  the  theory 
came  to  be  appUed  to  more  recent  formations,  they  must  exercise 
great  caution  before  adopting  it.  As  to  the  elevatory  processes  to 
which  the  Lake  district  had  been  subjected,  he  had  before  expressed 
~iie  opinion  that  the  last  elevation  was  subsequent  to  the  deposit  of 
:he  mountain  limestone,  but  the  precise  causes  by  which  it  was  pro- 
duced were  yet  undecided. 

OLDER   ROCKS   OF   THE    SCOTTISH   HIGHLANDS. 

Sib  Eoderick  Mhrchison  has  read  to  the  British  Association,  a 
laper  "  On  the  Results  of  i-ecent  Researches  among  the  Older  Rocks 
of  the  Scottish  Highlands."  The  first  part  of  the  paper  consisted 
>)f  a  confirmation  of  views  which  he  had  laid  before  the  Geological 
.Society,  of  the  true  Lower  Silm-ian  rocks  being  surmounted  by 
micaceous  schists  and  flagstones  often  passing  into  a  younger  gneiss. 
'Che  second  part  of  the  communication  related  to  the  Old  Red  Sand- 
R  2 
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stone,  properly  so  defined,  as  exhibited  on  the  east  coast,  between 
the  Orkney  and  Shetland  Islands  on  the  north,  and  Banffshire 
and  Morayshire  on  the  south,  various  points  of  which  the  author 
visited  last  summer.  In  Caithness  and  the  Orkney  Islands,  accom- 
panied by  Mr.  Peach,  the  author  made  various  interesting  additions 
to  his  foi-mer  knowledge,  particularly  as  derived  from  the  researches 
of  Mr.  Robert  Dick,  of  Thurso.  His  belief  was  sustained  that  the 
ichthyolitic  flagstones  of  Caithness  and  the  Orkneys,  with  their 
numerous  fossil  fishes,  constitute  the  central  member  of  tiie  Old  Red 
series,  the  lower  part  of  which  is  made  up  of  powerful  conglomerates 
and  a  very  great  thickness  of  thin- bedded  red  sandstone,  the  whole 
resting  on  the  crystalline  rocks ;  whilst  the  central  flagstones  are 
surmounted  by  other  sandstones,  rarely  red,  and  usually  of  yellow 
colour,  wliich  occupy  the  promontories  of  Hoy  Head,  Dunnet 
Head,  &c. 

The  chief  additional  data  which  had  been  gained  by  Sir  Roderick 
during  his  last  visit  were  owing  to  the  discovery,  by  Mr.  Martin,  of 
Elgin,  of  a  large  bone  in  the  very  beds  at  Lossie  Mouth,  which  had 
formerly  afforded  the  huge  scales  of  the  supposed  fish,  called  Stega- 
nolepis,  by  Agassiz.  On  visiting  these  quarries  with  Mr.  G.  Gordon, 
he  was  so  fortunate  as  to  discover  other  portions  of  this  large  animal ; 
so  that  comparative  anatomists  may  now  determine  whether  it 
belongs  to  fishes  or  reptiles.  However  this  point  may  be  decided, 
the  existence  of  reptiles,  during  the  formation  of  this  deposit,  is 
established  beyond  a  doubt ;  since  many  slabs  have  been  found  in 
the  coast  quarries  of  Cummingstone  and  Covesea  Hill,  belonging  to 
Mr.  A.  Young,  in  which  are  the  footprints  of  both  large  and  smaU 
animals,  each  footprint  having  the  impression  of  three  or  four  claws 
to  it.  A  specimen,  from  Captain  Brickenden,  is  in  the  Geological 
Society's  Museum,  and  others  have  been  sent  to  the  Museum  of 
Practical  Geolog}^,  London  ;  some  of  them  having  been  contributed 
by  Mr.  P.  Duff,  of  Elgin.  The  presence  of  large  reptiles,  as  well  as 
of  the  little  Telerpeton,  in  this  upper  member  of  the  Old  Red  Sand- 
stone is  therefore  established.  After  noting  certain  fossil  fishes 
which  occur  in  parts  of  the  Duke  of  Richmond's  estates  in  Banffshire, 
the  author  proceeded  to  review  the  great  masses  of  sedimentary 
deposit  lying  along  the  eastern  and  southern  faces  of  the  crystalline 
rocks  of  the  Grampians,  which  have  been  hitherto  all  classed  as  pertain- 
ing to  the  Old  Red  Sandstone,  though  he  does  not  pretend  as  yet  to 
be  competent  to  describe  their  detailed  relations.  On  these  points, 
however,  which  Mr.  D.  Page  is  working  out  with  ability,  he  begs  to 
offer  the  following  suggestion.  The  true  base  of  the  Old  Red  Sand- 
stone, properly  so  called,  is  seen  in  Shropshire  and  Herefordshire  to 
be  a  red  rock,  containing  Cephalaspis  and  Pteraspis,  which  gradually 
passes  down  into  the  grey  Ludlow  rock  ;  and  in  both  of  these  con- 
tiguous and  united  strata,  remains  of  large  Pterygoti,  but  of  different 
species  in  the  two  bands,  are  found.  Now,  although  the  Arbroath 
paving-stone,  and  the  grey  rocks  ranging  to  the  north  of  Dundee, 
much  resemble  the  uppermost  Ludlow  rock,  they  contain  the  Cepha- 
laspis Lyellii,  and  if,  therefore,  classed  with  the  Devonian  rocks, 
they  must,  under  every  circumstance,  be  viewed  as  the  very  bas    of 
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that  natural  group.  It  follows,  therefore,  that  certain  conglomerates 
on  the  flanks  of  the  Grampians,  which  underlie  all  those  grey  rocks 
with  Pterygoti  and  Ceplialaspis,  can  no  longer  be  united  as  they 
liave  been  with  the  Old  Red  or  Devonian,  but  must  represent  some 
portion  of  the  Silurian  system.  In  speaking  of  the  lowest  member 
of  the  Old  Ked  Sandstone,  as  characterized  by  the  Cephalaspis  Lyellii, 
the  author  expressed  his  conviction,  that  in  the  north-eastern  High- 
lands and  Caithness  the  zone  is  represented  by  the  v:v«t  thickness  of 
thin-bedded  red  sandstone  and  conglomerates,  which  had  been  already 
adverted  to  as  lying  beneath  the  Caithness  flags.  The  author,  who 
had  recently  visited  Dura  Den,  in  Fifeshire,  in  the  company  of  Lord 
Kinnaird  and  the  R«v.  Dr.  J.  Anderson,  whose  work  on  that  beau- 
tiful tract  is  well  known  to  geologists,  declared  that  there  could  be 
no  doubt  whatever  that  the  yellow  sandstones  of  Fife  pertain  truly 
to  the  Old  Red  group,  are  entirely  subjacent  to  the  lowest  carboni- 
ferous sandstones,  and  are  of  the  same  age  as  the  upper  yellow  sand- 
stones of  Elgin.  A  drawing,  prepared  by  Lady  Kinnaird  (the  splen- 
did specimen  being  in  the  museum  at  Rossie  Priory),  of  the  fossil 
fish  Hdoptychius  nobilissimns,  nearly  three  feet  in  length,  which  was 
found  on  the  occasion  of  this  visit  on  the  property  of  Mrs.  Dalgleish, 
was  exhibited  ;  and  as  this  species  abounds  in  the  lower  and  red 
portions  of  the  deposit,  and  also  occurs  in  the  overlying  yellow  sand- 
rtones,  associated  with  Holoptychius  Andersoni  and  H.  Flemingii  of 
"he  latter,  the  age  of  the  deposit  is  clearly  substantiated.  In  con- 
(jlusion.  Sir  Roderick  said  that  this  communication  must  only  be 
considered  as  a  rehearsal  of  what  was  to  be  done  with  more  effect 
]iext  year  at  Aberdeen,  when  further  observations  might  lead  him 
either  to  confirm  or  modify  some  portion  of  his  views.  In  the  mean 
lime,  the  great  fundamental  reform  of  the  North  Scottish  series, 
]>roving  the  ascent  from  rocks  on  the  west  coast,  which  are  unques- 
1  ionably  older  than  any  in  England  and  Wales,  to  the  much  younger 
'  Old  Red  Sandstone  "  of  the  east  coast,  is  firmly  established.  The 
communication  was  illustrated  by  several  geological  maps,  including 
:.n  old  one  coloured  by  himself  thirty-one  years  ago,  the  maps  of 
Itf 'Culloch,  Xicol,  and  Knipe,  and  a  map  of  Sutherland  which  the 
s.uthor  coloured  this  summer.  Besides  large  diagrams,  there  were 
sketches  of  the  west  coast  of  Sutherland  by  Miss  C.  Dempster. — 
Atherueum,  No.  1617.  

THE   COAL   MEASURES. 

We  have  received  from  Mr.  H.  Landrin  a  very  elaborate  paper, 
entitled  "Considerations  Philosophiques sur  I'Ordre de  Superposition 
(  es  Combustibles  dans  la  Nature."  He  has  treated  his  subject  with 
ijuch  ingenuity,  and  given  ample  evidence  that  he  is  thorough  master 
c  f  it.  He  remarks  that  millions  of  ^es  elapsed  between  the  period 
\.-hen  the  earth  was  in  a  state  of  incandescence  and  its  refroiduse- 
1  lent  seculaire,  and  we  may  conceive  all  possible  reactions  in  the 
S3veral  states  through  which  our  sphere  has  passed.  One  remarkable 
\  eriod  was  that  in  which  solidification  first  commenced,  in  which  the 
earth  was  moist  with  hot  water,  and  an  atmosphere  saturated  with 
8:eam  and  carbonic  acid.      When  the  temperature  fell  to  60"  C,  the 
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vegetable  elements  commenced  to  develope  themselves,  and  this 
went  on  until  the  temperature  was  reduced  to  40°  C.  ;  then  a  con- 
siderable absorption  of  carbonic  acid  in  the  midst  of  aqueous  vapour, 
suitable  for  facilitating  the  operation  of  affinity.  Animals  with  re- 
spiratory organs  could  not  exist  in  this  atmosphere,  where,  however, 
plants  vegetated  easily,  or  even  luxuriantly.  These  were,  therefore, 
the  first  born,  which  is  as  it  should  be,  since  animals  cannot  live 
without  plants,  although  plants  could  exist  without  animals. — 
Mining  Journal.  

DISCOVEEY    OF    COAL   IN   AUCKLAND. 

The  New  Zealand  papers  contain  particulars  of  the  discovery  of 
valuable  Coalfields,  within  eighteen  miles  south-east  of  the  city  of 
Auckland,  in  the  Opaheke  and  Hunna  districts.  On  the  discovery 
being  made,  a  committee  was  appointed  to  carry  out  the  explorations, 
which  resulted  in  the  opening  on  the  land  of  one  gentleman  of  a  seam 
of  coal  seven  feet  in  thickness,  bearing  every  indication  of  its  extending 
a  considerable  distance,  and  on  another  portion  of  land  the  results 
were  beyond  the  most  sanguine  expectations.  The  coalfields  are 
so  situated  as  to  permit  of  the  transit  of  the  coal  to  various  parts  of 
the  colony,  at  an  exceedingly  small  cost.  A  trial  of  the  qualities  of 
the  coal  thus  discovered  is  announced  as  having  taken  place  in  the 
White  Swan  steam-ship,  and  the  engineer  of  the  vessel  in  his  certifi- 
cate states  it  was  perfectly  satisfactory,  that  he  has  no  hesita- 
tion in  saying  that  the  coal  is  of  a  superior  quality,  and  he  should 
feel  perfectly  satisfied  with  it  for  a  sea  voyage.  These  discoveries 
are  hailed  by  the  colonists  with  the  greatest  satisfaction,  and  it  is 
supposed  that  a  large  amount  of  capital  will  be  kept  in  the  province 
which  is  now  annually  sent  away  for  imported  coal — that  steam  com- 
munication will  be  promoted,  and  that  the  event  will  be  likely  to 
prove  the  forerunner  of  other  sources  of  wealth  to  the  provinces,  as 
iron  and  copper  may  be  smelted  in  close  proximity  to  the  coal  beds. 


GOLD   IN   BRITISH   COLUMBIA. 

Gold  has  been  discovered  in  great  abundance  on  the  Frazer  and 
Thompson  Elvers,  in  British  Columbia,  the  territory  on  the  main- 
land in  the  vicinity  of  Vancouvei-'s  Island.  At  the  junction  of  the 
two  rivers,  and  in  the  immediate  vicinity,  lie  the  diggings,  which 
have  been  worked  more  or  less  since  the  summer  of  1857,  but  their 
real  importance  was  not  ascertained  until  lately.  At  Hill's  Bar, 
one  of  the  richest  spots  on  the  river,  the  produce  had  risen  as  high 
as  13Z.  per  man  per  day.  The  whole  distance  from  the  mouth  of 
Frazer 's  River  to  the  gold  diggings  at  Thompson's  River  is  160  miles 
or  thereabouts.  

gold   IN   GUIANA. 

A  CoKEESPONDENT  of  the  New  York  Tribune,  who  dates  his  letter 
from  Ciudad  Bolivar,  August  the  20th,  says — "Since  my  last  I 
have  visited  the  Gold  Mines  of  Guiana,  the  veritable  El  Dorado,  so 
fruitlessly  sought  for  by  Sir  Walter  Raleigh.     The  mines  were  dis- 
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covered  about  two  years  since  by  an  Indian  while  hunting  in  the 
woods  for  stray  donkeys.  He  pulle<l  up  a  bush  and  found  a  large 
piece  of  pure  gold  at  the  roots.  He  carried  it  to  a  German  mer- 
chant at  Tapequeen  (sue  miles  distant)  for  sale,  and  the  trader  en- 
deavoured to  obtain  the  secret  of  its  discovery  from  the  Indian.  He 
refused  to  give  the  required  information,  and  he  was  made  drunk, 
and  then  cruelly  beaten  until  the  secret  was  finally  wnmg  from  him. 
The  discovery  of  these  mines  corresponds  with  the  description  given 
by  Sir  Walter  Raleigh  of  the  manner  in  which  the  Indians  obtained 
their  gold — viz.,  '  And  being  asked  how  they  got  the  same  gold, 
they  told  us  they  went  to  a  certain  down  or  plain,  and  pulled  or 
digged  up  the  grass  by  the  root,  which  done,  they  took  off  the  earth, 
putting  it  in  great  buckets,  which  they  carried  to  wash  at  the  river.' 
That  these  mines  were  known  to  the  early  Spaniards  is  proved  by 
the  recent  discovery  of  certain  letters  found  in  a  trunk  in  the  aban- 
doned cathedral  at  Guasipate,  fifteen  miles  distant  from  Caratel. 
The  mines  are  undoubtedly  exceedingly  rich,  and  large  quantities  of 
gold  have  already  been  discovered.  In  consequence,  however,  of 
the  labour  required  to  obtain  it,  and  the  deadly  nature  of  the  climate, 
they  will  not  repay  individual  enterprise.  Companies  well  organized, 
and  with  the  requisite  machinery  to  work  the  gold  quartz,  and  drain 
the  pools  at  the  base  of  the  various  cascades,  will  undoubtedly  realize 
vast  fortunes.  During  my  stay  of  four  weeks  at  the  mines,  there 
were  only  about  sixty  miners  engaged  in  working,  and  over  $2500 
in  gold  was  found.  One  piece  weighed  four  pounds  and  a-half.  The 
quartz  is  exceedingly  rich,  and  a  charter  has  been  given  to  a  com- 
pany, composed  mostly  of  citizens  from  New  York,  conferring  upon 
them  the  exclusive  privilege  for  six  years  of  working  the  quartz  in 
Caratel  and  Tapequeen." 

THE   GOLD   FIELDS   OP   VTCTORIA. 

Mr.  a.  K.  C.  Selwtx,  Geologist  to  the  Colony  of  Victoria,  has 
comm>micated  to  the  Geologicsvl  Society  a  paper,  in  which  he  states 
that  in  the  Colony  of  Victoria,  from  a  line  east  of  Melbourne  to 
some  distance  west  of  that  place,  he  has  traced  a  succession  of  fos- 
siliferous  palaeozoic  rocks,  commencing  with  schists,  much  cleaved 
and  contorted,  and  containing  Lingida  and  Graptolites,  passing 
through  a  series  of  schists  and  sandstones  with  Trilobites  and  many 
other  fossils  characteristic  of  the  lower,  middle,  and  upper  Silurian 
Series  of  Britain,  and  terminating  with  Devonian  and  Carboniferous 
rocks  ;  and  he  remarks  that  the  younger  or  Oolitic  (•)  coal-bearing 
beds  on  the  west  rest  unconfonnably  on  the  palaeozoic  rocks.  A. 
list  of  about  sixty  genera  of  Silurian  fossils,  including  many  new 
species,  was  appended. 

The  gold-bearing  quartz- veins  of  the  Silurian  rocks  appear  to  the 
author  to  be  dependent  more  on  their  proximity  to  some  granitic  or 
other  plutonic  mass  than  on  the  age  of  the  rocks  in  which  they 
occur.  Quartz- veins  do  not  appear  to  traverse  the  Oolitic  (?)  coal- 
rocks,  which  are  of  newer  date  than  the  granites  of  this  district. 

The  author's  observations  refer  chiefly  to  Bendigo,  Ballarat,  and 
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Steiglitz  gold-fields,  where  Gruptolites  and  Lingulce  occur  in  the 
schists,  wliich  are  traversed  by  the  gold- quartz  veins.  The  granites 
here  do  not  contain  gold  ;  and,  tJiough  they  have  altered  the  slate- 
rocks  at  the  line  of  junction,  yet  they  do  not  appear  to  have  affected 
their  general  strike  or  dip,  but  appear  to  have  themselves  partaken 
of  the  movements  which  have  placed  these  Silurian  rocks  in  their 
present  highly  incHned  and  contorted  positions,  and  given  them 
their  very  uniform  meridional  directiim. 

Mr.  Selwyn  recognises  gold-bearing  drifts  of  three  different  ages. 
The  lowest  contains  large  quantities  of  wood,  seed-vessels,  &c.,  at 
various  depths,  to  280  feet,  and  is  associated  with  clays,  sands,  and 
pebbles.  These  are  overlaid  by  sheets  of  lava.  A  more  recent 
auriferous  drift,  containing  also  bones  of  both  extinct  and  living 
marsupial  quadrupeds,  overlies  these  lavas  in  some  places;  in  others, 
it  rests  on  the  older  drifts  ;  and  at  Tower  Hill,  near  Warnambool, 
marine  or  estuary  beds  of  probably  the  same  age  are  overlaid  by 
volcanic  ashes.  A  third  and  still  more  recent  gold-drift  is  found  on 
the  surface,  overlying  indifferently  any  of  the  older  deposits. 

The  gold  is  found  at  the  base  of  these  drifts  or  gravels,  which  are 
the  result  of  the  immediate  waste,  by  atmospheric  and  fluviatile 
action,  of  older  masses,  and  have  not  been  far  transported.  The 
largest  amount  of  gold  is  found  in  the  drifts  when  near  the  Silurian 
schists.  The  author  believes  that  there  is  evei-y  probability  of  gold- 
deposits  existing  under  the  greater  poi-tion  of  the  lava-plains  of  the 
region  to  the  westward. 

Mr.  Selwyn  also  describes  a  cave  which  he  has  discovered  in  the 
basaltic  lava  of  Mount  Macedon,  a  few  miles  north  of  Melbourne, 
and  in  which  he  has  found  bones  of  many  living  species  of  mammals, 
including  the  "devil"  of  Tasmania,  and  the  Dingo  or  native  dog. 
The  cave  is  about  1000  feet  above  the  sea-level,  and  30  miles 
inland. 

Mr.  John  Phillips,  Government  Surveyor,  has  also  communicated 
some  Notes  on  the  Ballarat  Gold-fields,  which  he  concludes  by  ob- 
serving : — 

In  the  basin  of  the  Yarrowee,  which  is  covered  chiefly  with 
gravel,  the  author  traces  the  run  of  the  "  gold-leads"  or  old  gullies, 
which  have  only  an  approximative  resemblance  to  the  ramifications 
of  the  present  river.  These  ancient  gullies  or  leads  had  a  very 
uniform  fall,  which,  from  the  smallness  of  the  contents  of  the  gullies, 
must  have  been  as  rapid  as  16  in  1000,  while  the  fall  of  the  present 
Yarrowee  has  only  a  fall  of  8  in  1000. 

Mr.  Phillips  urges  that  all  the  basin  between  the  gold-leads  may 
be  wrought  by  the  aid  of  the  water-power  of  the  Yarrowee  ;  a  thou- 
sand horse-power  being  now  allowed  to  run  waste,  which,  by  means 
of  reservoirs,  could  be  made  available. 

The  author  adds  that  silver-nuggets  have  been  reported  on  good 
authority  to  have  been  found  within  thirty  miles  of  Ballarat.  He 
further  observes,  that,  whilst  surveying  the  district,  oscillations  of 
the  spirit- bubble  indicated  a  rocking  of  the  earth;  and  that  the 
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country  in  places  sounds  hollow,  like  a  wooden  bridge,  horses  even 
noticing  it  in  passing. 

Mr.  W.  Eedaway  ha-s  also  communicated  "  Notes  on  the  Gold- 
diggings  at  Creswick  Creek  and  Ballarat." 


GIGAMIC   AISTRALIAX   LIZARD. 

Professor  E.  Owen  has  communicated  to  the  Royal  Society  the 
description  of  some  remains  of  a  gigantic  Land  Lizard  from  Aus- 
tralia. A  collection  of  fossil  remains  now  in  the  British  Museum 
demonstrates  the  former  existence  in  Australia  of  a  land  lizard  far 
surpassing  in  bulk  the  largest  species  now  known.  The  characters 
are  derived  from  vertebr;e,  partially  fossilized,  equalling  in  size  the 
largest  known  crocodiles.  They  are  of  the  procoelian  type,  present- 
ing lacertian  modifications,  and  agreeing  closely  with  those  of  the 
existing  lace  lizard  of  Australia.  A  generic  distinction  is  indicated 
by  the  comparatively  contracted  area  of  the  neural  canal,  and  by  the 
inferior  development  of  the  neural  spine  of  this  fossil  vertebra, 
which,  from  the  proportions  of  the  body,  must  have  belonged  to  an 
animal  not  less  than  20  feet  in  length.  For  this  probably  extinct 
lizard  the  name  of  Mefjalanea  prUca  is  proposed. 


BARE   AUSTRALIAK   FOSSIL. 

Prof.  Owry  has  communicated  to  the  Geological  Society,  "  Notes 
on  some  OutUne-drawings  and  Photographs  of  the  Skull  of  Zyyoina- 
i'urus  trilohiis,  Macleay,  from  Australia,"  received  by  him  from  Sir 
R.  ilurchison,  being  seven  photographs,  three  of  which  are  stereo- 
iKXipic,  of  perhaps  the  most  extraordinary  Mammalian  fossU  yet  dis- 
covered in  Australia. 

These  photographs  were  accompanied  by  a  brief  printed  notice  of 
their  subject,  by  William  Sharp  Macleay,  Esq.,  F.L.S.,  and  some 
MS.  not^bv  J.  D.  Macdonald,  M.D.,  E.N.  Professor  Owen  had 
fcome  weeks  previously  received  from  George  Bennett.  Esq.,  F.L.S.,  of 
Sydney,  outlines  of  the  same  fossil  skull,  made  by  him  on  the  recep- 
tion of  the  specimen  by  the  authorities  of  the  Australian  Museum 
{.t  that  town  ;  and  the  Professor  had  penned  notes  of  his  comparisons 
of  these  sketches  before  receiving  the  photogiaphs  and  descriptions 
cf  the  fossil  skull  from  Sir  E.  I.  Murchison. 

This  unique  and  extraordinary  skull  of  a  probably  extinct  Mam- 
rial,  together  with  other  bones,  but  without  its  lower  jaw,  were 
f  jund  at  King's  Creek,  Darling  Downs, — the  same  locality  whence 
the  entire  skull  and  other  remains  of  the  Diprotodon  have  been 
obtained. 

Mr.  Macleay  has  described  the  fossil  under  notice  as  belonging  to 
a  marsupial  animal,  probably  as  Lirge  as  an  Ox,  bearing  a  near 
approach  to,  but  differing  generically  from,  Diprotodon.  He  has 
named  it  Z>igoinaturu«  trilobus.  The  skull  has  transversely  ridged 
molars,  and  a  long  process  descending  from  the  zygomatic  "arch,  as 
ill  the  Megatherium  and  Diprotodon,  and  exhibits  an  extraordinary 
width  of  the  zygomatic  arches.      The  skull  at  its  broadest  part^ 
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across  the  zygomata,  is  15  inches  wida,  and  is  18  inches  lonrj.  In 
Diprotodon  the  skull  is  about  3  feet  long  by  1  foot  8  inches  liroad  : 
so  that  while  the  latter  must  have  had  a  face  somewhat  like  that  of 
the  Kangaroo,  the  Zi/r/omaturus  more  resembled  the  Wombat  in  the 
face  and  head. 

Wholly  concurring  in  Mr.  Macleay's  conclusions  as  to  the  marsu- 
pial nature  of  the  fossil  in  question,  Professor  Owen  does  not  think 
that  it  exhibits  evidences  of  a  generic  distinction  from  Diprotodon. 
The  Professor  suggested,  however,  that  probably  the  lower  jaw, 
when  found,  may  show  some  peculiarities  of  dentition  and  proportions 
similar  to  those  on  which  he  has  founded  the  genus  Nototlherium. 


SIGMARIA   AND    SIGILLARIA. 

At  the  Manchester  Geological  Society,  Mr.  Binney  has  read  a 
paper,  the  object  of  which  was  to  show  that  tlie  Sigmaria,  instead 
of  being,  as  commonly  supposed,  a  distinct  plant,  was  the  root  of 
the  Sigillaria  found  in  coal  and  coal  floors.  The  roots  sometimes 
ran  along  for  a  distance  of  thirty  feet,  striking  into  the  floor  of  the 
coal  bed,  and  the  rootlets  were  six  or  seven  or  eyen  ten  feet  long. 
It  must  have  been  a  quick-growing  plant. 


BONE  CAVERN  NEAR  TORQUAY. 

There  has  been  read  to  the  British  Association  a  paper  ' '  On  a 
recently-discovered  Ossiferous  Cavern  at  Brixham,  near  Torquay," 
by  Mr.  W.  Pengelly.  He  described  the  structure  and  formation  of 
the  cavern,  and  the  means  taken  for  its  excavation  and  exploration, 
remarking  that  upwards  of  2000  bones  of  animals  had  been  found  in 
it,  amongst  which  were  mingled  flint  knives  and  heads,  evidently 
made  by  man. 

Professor  Ramsay  read  a  Report  from  the  local  committee  at  Bi'ix- 
ham,  from  which  it  appeared  that  Dr.  Falkner  had  found  amongst 
other  ossiferous  remains  the  bones  of  the  rhinoceros,  bos,  horse, 
reindeer,  cave  bear,  and  hyaena,  and  also  several  well-marked 
specimens  of  flint  knives,  generally  accepted  as  of  Celtic  manufac- 
ture. 

Professor  Owen  said  he  was  glad  that  means  had  been  taken  for 
the  careful  exploration  of  this  cave,  but  it  would  be  premature  to 
raise  any  hypothesis  until  the  whole  of  the  facts  were  before  them. 
He  had  not  yet  seen  any  of  the  bones,  and  indeed  was  entirely 
indebted  for  what  he  knew  on  the  subject  to  the  paper  which 
Mr.  Pengelly  had  read,  and  he  should  refrain,  therefore,  from  ex- 
pressing any  oi^inion,  but  he  wished  to  caution  them  against  coming 
to  conclusions  as  to  the  antiquity  of  these  remains  which  were  not 
really  warranted.  He  proceeded  to  show,  from  the  remains  of 
tigers,  elephants,  and  other  animals  found  in  this  country,  in  Siberia, 
and  other  parts  of  the  world,  where  the  climate  was  much  colder 
than  was  supposed  to  be  compatible  with  their  existence,  that  there 
was  undoubted  evidence  that  these  animals  could  adapt  themselves 
to  cold  and  temperate  climates  as  well  as  to  toirid  ones,  and  remarked 
that  the  conditions  of  animal  life  were  not  those  of  climate,  but  of 
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food  and  quiet.  Wherever  there  was  the  prey,  undisturbed  by  man, 
there  also  would  be  the  destroyer.  They  had  evidence  from  the 
writings  of  Julius  Caesar  of  the  existence  in  England,  2000  years 
ago,  of  three  distinct  species  of  animals,  including  two  gigantic 
species  of  ox,  and  one  of  the  reindeer,  and  he  was  himself  satisfied 
that  they  had  once  had  a  native  British  lion,  all  of  which,  however, 
were  now  extinct  in  this  country,  and  he  saw  nothing  in  the  re- 
mains which  had  been  discovered  at  Brixhara  to  lead  him  to  suppose 
that  the  animals  lived  before  the  historic  period,  or  which  was  in- 
consistent with  the  concurrent  existence  of  a  rude  race  of  barbarians. 
At  the  same  time  he  was  open  to  conviction,  and  should  be  very 
glad  to  see  a  good  fossil  human  being,  which  should  prove  that  man 
liad  been  much  longer  upon  the  earth  than  historical  evidence  led 
"hem  to  suppose. — Athemeitm,  No.  1615. 


YORKSHIRE   FOSSILS. 

At  the  late  greeting  of  the  British  Association,  Mr.  Charlesworth, 
after  making  some  general  observations  upon  the  extreme  difficulty 
of  arriving  at  any  satisfactory  conclusion  with  respect  to  the  deter- 
mination of  species  as  distinct  from  varieties,  said  that  the  beautiful 
ibasil  sponges  found  in  the  chalk  near  Flambro'  Head  presented  an 
almost  endless  diversity  of  form  :  and  although  Professor  Phillips 
f.nd  other  geologists  had  classed  these  forms  as  entitled  to  specific  dis- 
tinction, he  (Mr.  Charlesworth)  had  long  since  come  to  the  conclusion, 
that  nearly  the  whole  of  them  might  be  referred  to  one  species.  In 
illustration  of  this  view,  specimens  were  exhibited  to  the  Section, 
ia  which  what  have  been  regarded  as  widely  difiering  species  were 
given  off  from  the  same  stalk.  This  communication  was  illustrated 
ly  a  series  of  most  beautiful  fossil  sponges  from  the  cabinet  of 
Miss  Walker,  of  Sand-Hutton,  near  York. 


voLCA^^c  emanations. 
The  deficiency  of  our  information  regarding  the  Gaseous  Products 
of  Volcanoes  seems  to  have  induced  the  Academy  of  Sciences  to  send 
t^vo  of  their  men  of  science,  Messrs.  St.  Clair  Deville  and  Leblanc, 
to  Italy,  on  a  special  mission  to  examine  the  gases  which  issue  from 
the  volcanoes  of  that  country.  They  were  supplied  with  peculiar 
apparatus,  made  for  the  purpose  of  collecting  and  preserving  the 
g:»ses,  and  partly  for  examining  them  on  the  spot.  The  memoir 
containing  the  result  of  their  investigations  has  been  made  the 
subject  of  a  Report  by  three  very  accomplished  members  of  the 
Academy — Messrs.  Dumas,  Boussingault,  and  Elie  de  Beaumont. 
They  state  that  M.  Deville  and  his  associate  were  enabled  by  their 
aiiparatus  to  collect  gases  over  mercury  not  only  at  the  orifice  of 
tie  volcano,  but  at  great  depths  in  the  vent ;  in  "the  latter  case  bv 
shnder  tubes,  which  were  rapidly  closed  by  the  blow- pipe.  The 
gtses  they  brought  away  and  analyzed  in  Paris  were  from  Vesuvius, 
the  Phlegrean  Fields,  one  of  the  Lipari  Isles  (Vulcano),  and 
E  ;na.  Mixed  with  the  gaseous  products  they  found  much  heated 
aL-,  more  or  less  altered  by  the  addition  of  gas  or  vapours,   or  the 
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absorption  of  oxygen,  which  led  them  to  believe  that  common  air 
penetrates  into  the  vent  of  the  volcano  by  a  fissure,  is  exhaled  by  it, 
and  escapes  heated.  Generally,  the  Eeport  confirms  the  opinions  of 
Davy  as  to  Vesuvius,  Boussingault  as  to  the  Andes,  and  Bunsen  as 
to  Iceland,  but  with  some  additions.  They  show  that  different 
fumeroles  of  one  volcano  do  not  yield  the  same  gas,  and  that  the  gas 
from  a  single  fumerole  is  not  always  the  same.  Further,  the  gas 
from  the  different  fumeroles  varies  with  their  distance  from  the 
eruptive  crater,  and  varies  also  with  the  time  elapsed  from  the 
commencement  of  the  preceding  eruption.  The  Eeport  concludes  by 
expressing  an  opinion  that  the  gaseous  emanations,  carefully 
analysed  and  compared,  will  throw  light  on  the  chemical  processes 
which  gave  them  birth,  and  enable  observers  in  the  vicinity  of  a 
volcano,  and  through  them  the  surrounding  population,  to  foresee 
the  course  tvhich  a  coming  eru'ption  is  likely  to  run,  and  of  course 
serve  as  a  useful  warning. 

VESUVIUS   IN   ERUPTION. 

A  Letter  fromM.  de  Verneuil,  the  geologist,  dated  Jan.  6, 1858, 
states  that  it  was  then  sending  forth  streams  of  vapour  from  two 
mouths — the  one  in  the  centre  of  the  plateau  or  flattened  top  of  the 
mountain,  the  other  at  the  foot  of  a  little  cone  situated  on  the  east 
side.  The  first  fumerole  is  a  cavity,  and  about  164  feet  in  diameter, 
and  suiTounded  by  three  little  conical  eminences,  and  the  vapour 
issues  from  an  opening  of  appai-ently  about  26  feet  in  diameter. 
The  stream  of  vapour  is  continuous,  but  mingled  with  violent  jets, 
which  are  accompanied  with  discharges  of  fragments.  Looking 
down  from  the  edge  of  the  cavity,  when  a  violent  explosion  takes 
place,  red  vapours  are  seen  which  might  be  mistaken  for  waving 
flames.  In  1856,  the  centre  of  the  plateau  was  occupied  by  a 
circular  cavity,  51  feet  in  depth,  from  which  there  were  small  erup- 
tions at  short  intervals.  This  has  been  filled  up  and  replaced  by  the 
small  cavity  and  little  cones  above  mentioned.  But  another  change 
has  taken  place  which  has  materially  altered  the  outline  of  the  hill. 
The  eminence  at  the  north  side  of  the  plateau,  called  the  Punta  de 
Palo,  which  has  towered  over  the  rest  of  the  plateau,  we  believe,  for 
half  a  century,  has  disappeared,  and  the  general  level  is  now  broken 
only  by  the  three  salient  conical  eminences,  each  about  fifty  feet  in 
height.  The  breadth  of  the  plateau  has  not  varied  much  for  many 
years.  "When  the  writer  of  this  note  visited  the  hill  in  1839,  and 
again  in  1847,  it  was  about  2000  feet. —  Mr.  Charles  Maclaren,  in  the 
Scotsman. 

M.  St.  Clair  Deville  has  read  to  the  French  Academy  of 
Sciences  a  letter  from  M.  de  Verneuil,  who  wrote  from  Naples  to 
state  that  Mount  Vesuvius  was  on  Jan.  6th  emitting  torrents  of 
vapour  from  tvvo  mouths— one  in  the  centre  of  the  plateau,  and  the 
other  at  the  foot  of  a  little  cone  lying  to  the  east.  The  former  was 
stated  to  be  an  abj'ss  50  inches  in  diameter,  crowned  with  three 
conical  eminences,  and  terminating  in  an  orifice  about  eight  metres 
in  diameter,  whence  the  smoke  issued  continuously,  though  at  times. 
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larger  volumes  were  emitted  by  puffs,  accompanied  with  fragments 
of  rocks.  "When  such  puflfe  occurred,  the  bottom  of  the  abyss  was 
filled  with  red  vapoui-s,  which  au  ordinary  specUtor  would  'mistake 
for  flames.  The  writer  adds  that  about  three  weeks  before  the 
above  date,  three  streams  of  lava  had  descended  into  the  Atiio  del 
Cavallo,  and  that  the  Punta  del  Palo  was  no  longer  distinguishable 
from  the  rest  of  the  plateau.      

SEISOGRAPHIC   M.VP   OF   THE   WORLD. 

A  VERY  interesting  Map  has  been  published  with  this  title,    in 
which,  on  Mercator's  projection,  are  laid  down  careful  indications  of 
the  regions  subject  to  earthquakes  and  the  sites  of  volcanoes.     In  the 
language  of  its  constructor,   it  shows   "the  surface  distribution  and 
space  of  earthquakes,"  and  is   intended  to   illustrate  a  paper  con- 
tributed by  Mr.  Robert  Mallet,  F.E.S.,  &c.,  of  Dublin,  and  his  son, 
Dr.  J.  W.  Mallet,  to   the  late   meeting  of  the   British  Association 
at  Leeds.     As  a  very  large  number  of  copies  of  the  Map  is  required, 
and  the  greatest  accuracy  of  delineation  is  necessary,   it  has  been 
executed  in  chromo-lithography  by  Mr.  George   Falkner,   of  Man- 
chester, and  printed  in  a  series  of  different  tints  from  eight  different 
stones.     Thus,  various  shades  of  orange  and  orange  red  show  what 
are  termed  the   "  seismic  bands"  in   their   position  and  relative  in- 
tensity.  Small  black  discs  denote  "volcanoes,  fumeroles,  soifataras," 
now  active,  or  presumed  to  have  been  so  within  historic  or  recent 
geologic  periods.     A  speckled  gray  blue  shade  indicates  the  areas  of 
subsidence   (whether  suboceanic  or  terraneau)  now  proceeding.     A 
green  line  demarcates  land  from  sea.     Of  the  great  oceans,  oidy  the 
Atlantic  shows  much  of  that  agency  which  produces  earthquakes, 
and  that  chiefly  in  its  latitudes  north  of  the  equator.     The  Pacific 
has  almost  an  immunity  from  tliese  throes  of  earth's  inner  cnist.     Of 
the  continents,  Europe  has  the  fainter  tints   of   "  seismic  bands"  in 
the  north  ;  but  only  in  Iceland  does  the  deeper  hue  indicate  great 
intensity,  accompanied  by  the  signs  of  considerable  volcanic  action, 
there  being  ten  smaller  dots,  besides  the  large  one  for  Hecla.     The 
Azores,   Teneriffe,   and  Cape  Verd    Islands,   are  all   shown  to    be 
volcanic  ;    and  along  the  south  of  Europe  the  band   is   of  greater 
intensity,  and  especially  in  Italy,  also  marked  as  volcanic.     There 
is  a  deep  band  from  the  Levant  and  Cairo  to  Tiflis,  and  it  meanders 
across  Persia  and  Centi-al  India  to  Calcutta.     A  large  tract  of  sea 
and  land  encircling   Borneo    is  clearly  one  of  the  most  intensely 
seismic  and  volcanic  regions  of  the  earth.     The  bands  then  extend 
In  a  north-easterly  direction,  over  Hongkong,  Jeddo,  &c.,  and  across 
the  ocean  to  the  Russian  and  British  territories  on  the  north-west 
coast  of  North  America.     The  band  extends  along  the  whole  of  the 
western  coast  of  Labrador,  California,  &c.,  increasing  in  intensity  as 
t  enters  Mexico,  and  here  again  volcanoes  become  prevalent.     This 
continues  over   Central  America,  and  again  pursues  the   line  of  the 
*est  coast  of  South  America  to  Cape  Horn.     In  the  West  Indies  is 
.mother  line  or  band,  and  the  coast  of  the  United  States  has  a  band 
')f  less  intensity  ;  while  the  only  approach  to  the  centre  of  the  North 


270  TEAU-BOOK   OF  FACTS. 

American  continent  is  along  the  valley  of  the  Mississippi.  The  most 
northerly  portions  of  Europe,  Asia,  and  North  America,  are  quite 
free  from  tliese  influences.  But  from  the  West  Indies  a  band 
extends  southward  (with  a  branch  touching  the  south-east  coast  of 
Australia),  through  New  Zealand,  to  nearly  80°  south  latitude; 
terminating  in  the  volcanic  peak  of  Mount  Erebus.  It  is  re- 
markable that  the  ocean  wliich  receives  the  electric  cable  should 
be  so  intensely  "seismic,"  while  the  Pacific  is  diametrically  opposite 
in  condition. — Manchester  Guardian. 


EARTHQUAKES  IN  SOUTHERN  ITALY. 

De.  Lacaita,  in  a  paper  read  to  the  Hoyal  Institution,  has  de- 
scribed the  six  great  Eartliquakes,  without  counting  minor  shocks, 
which  have,  within  the  memory  of  man,  laid  waste  extensive  tracts 
of  the  kingdom  of  Naples,  and  caused  great  loss  of  life  ;  and  espe- 
cially of  the  last  earthquake,  which  took  place  on  the  night  of  the 
16th  of  December,  1857. 

1.  On  the  5th  of  February,  1783,  the  Piana  di  Monteleone,  in  the  provmce  of 
Calabria  Ultra  I.,  was  convulseJ.  In  leas  than  two  minutes  109  villages  and  towns 
were  levelled  with  the  g^round,  and  32,000  persons  were  buried  out  of  a  population 
of  166,000.  A  repetition  of  the  shock  ruined  the  towns  of  Reggio  and  Messma.  At 
the  Faro  Straits  the  sea,  first  retiring,  then  rushing  back,  swept  away  1500  persons. 
In  Marchfollowing,  an  area  of  1200  sqiuire  miles,  from  lieggio  to  Cape  Colonna,  wa.s 
shaken,  and  2000  more  inhabitants  were  victims.  The  physical  aspect  of  the 
country  was  entirely  changed ;  a  pestilential  fog  set  over  it ;  epidemic  fevers  fol- 
lowed; and  by  the  end  of  the  year  Calabria  had  lost  80,000  inhabitants,  having 
received  during  this  time  948  shocks. 

2.  On  the  29th  of  July,  1804,  the  mountain  of  Frosolone,  in  the  provihce  of 
Molise,  was  the  centre  of  a  violent  shock  which  lasted  35  seconds,  producing  deso- 
lation over  an  area  of  600  square  miles  ;  61  towns  and  villages  were  ruined,  and 
more  than  6000  persons  were  crushed  to  death. 

3.  On  the  29th  of  April,  1835,  violent  shocks  were  felt  at  Calabria  Citra,  which 
caused  the  death  of  more  than  1000  persons. 

4.  On  the  12th  of  October,  1836,  another  violent  shock  was  felt  in  the  same  pro- 
vince, which  swept  away  more  than  600  inhabitants. 

5.  On  the  12th  of  August,  1851,  the  city  of  Melti,  an  extinct  volcano  in  the  i>ro- 
vmce  of  Basilacata,  was  the  focus  of  a  violent  earthquake.  The  frst  shock  lasted 
twenty  seconds,  the  second  only  five  seconds,  yet  1400  lives  were  sacrificed. 

6.  But  worse  than  any  of  the  later  earthquakes,  and  second  only  to  the  Calabrian 
one  of  1783,  was  the  earthquake  which  took  place  on  the  16th  December,  1857,  at  lOJ 
P.M.,  when  a  sharp  undulatory  shock  of  twenty  seconds'  duration,  immediately  pre- 
ceded and  accompanied  by  an  appalling  hollow  rumbling  noise,  after  a  hardly  per- 
ceptible pause  of  about  three  minutes,  was  followed  by  a  second  and  most  violent 
successive  and  whirling  shock  of  twenty-five  seconds'  duration,  which  crushed  thou- 
sands of  the  inhabitants  under  the  ruins  of  their  falling  houses.  Three  other 
shocks  wore  felt  on  that  awful  night,  and  many  others  on  the  following  days, 
but  none  nearly  so  violent  and  destructive  as  the  two  former  ones.  For  nearly 
two  months  a  slight  shock  was  felt  almost  periodically  just  before  sunrise.* 

On  the  7th  of  March,  1858,  about  3  p.m.,  a  violent  shock,  second  only  to  those  of 
the  16th  of  December,  was  felt,  which  caused  considerable  injury ;  and,  up  to  the 
28th  of  April  last,  the  shocks,  though  comparatively  slight  and  Ixarmless,  still  con- 
tinued. On  the  whole,  by  this  terrific  earthquake,  at  least  22,000  human  beings,  on 
a  most  moderate  calculation,  were  destroyed  in  a  few  seconds. 


*  For  the  details  of  this  Earthquake  to  Jan.  4,  see  Tear-Book  of  Facta,  1858, 
pp.  271-273.  M.Quetelet,  jun.,  states  that  on  the  16th  of  December  the  mag- 
netic needles  in  the  Observatory  at  Brussels  were  violently  agitated,  and  draws 
attention  to  the  fact  that  it  was  on  that  day  that  the  earthquakes  at  Xaples  were 
first  felt. 
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From  the  data  in  this  i«per  it  will  be  seen  that  in  the  course  of  seventv-five 
years,  &»m  1783  to  1857,  the  kingdom  of  Naples  lost  at  least  111,000  inhabitants  by 
the  effects  of  earthqualies,  or  more  than  1500  per  year,  out  of  an  averase  popula"- 
tion  of  6,000.000!  

EAETHQCAKE  IX   LISBON'. 

Some  smart  shocks  were  felt  on  the  morning  of  the  lltli  of 
November,  1S5S,  in  the  neighbourhood  of  Lisbon,  sufficient  to  cause 
alarm,  but  fortunately  attended  with  scarcely  any  loss  of  life.  The 
meteorological  warnings  of  the  internal  commotion  were  two  days  of 
incessant  heavy  rains  with  heavy  atmosphere,  the  wind  being  rather 
fi-esh  from  E.  hs.E.  ;  during  the  day  the  wind  changed,  and  a  sharp 
gale  was  experienced.  The  first  shock  lasted  fully  half  a  minute, 
and  shook  every  house  in  Lisbon  ;  it  is  the  most  violent  that  has  oc- 
curred since  the  great  earthquake  of  1755.  The  houses  are  all  built 
on  a  mixed  system  with  a  framework  of  wood,  which  renders  them 
more  elastic ;  chimneys  were  hurled  down,  walls  were  cracked  and 
thrown  dowTi,  but  no  building  was  destroyed.  At  a  small  town 
about  twenty-five  miles  from  Lisbon,  on  the  Tagus,  a  nimxber 
of  houses  were  hurled  down,  and  several  de;iths  had  in  conse- 
quence occurred.  

EARTHQUAKE  IX  MEXICO. 

Ox  the  19th  of  June,  1858,  occurred  one  of  the  most  severe  Earth- 
quakes known  since  the  Spanish  invasion.  At  nine  o'clock  in  the 
morning,  a  shock  came  from  the  south.  This  was  followed  by  three 
more  violent  shocks  from  the  same  direction  ;  then  four  more  shocks, 
equally  severe,  from  the  east,  and  after  them  a  few  tremblings.  In 
;he  city  of  Mexico,  the  strongest  structures  reeled  to  their  founda- 
"ions  ;  the  water  spouted  in  jets  from  the  sewers  :  the  street  lamps 
Hbrated  from  east  to  west  for  a  quarter  of  a  minute.  The  earth 
opened  in  the  streets  ;  trees  writhed  and  swayed  for  many  minutes, 
and  some  were  thrown  out  of  the  earth.  Houses,  aqueducts,  and 
lailroads  were  seriously  injured.  About  twenty-four  towns  and 
titles  in  Mexico  sustained  damage  from  the  earthquake,  and  a  vast 
immber  of  lives  were  lost.  All  the  violent  shocks  took  place  m 
the  space  of  about  one  minute  and  a  half.  The  shocks  and  trem- 
blitigs  lasted  about  three  minutes. 


EARTHQUAKE   IX   DORSETSHIRE. 

There  has  been  read  to  the  Geological  Society,  a  "  Notice  of  the 
Occurrence  of  an  Earthquake  along  the  Northern  Edge  of  the 
(rranite  of  the  Dartmoor  District,  on  September  28,  1858,"  by 
Ilr.  G.  Wareing  Ormerod,  F.G.S.  The  shock  was  slight,  and 
appeare  to  have  been  confined  to  a  very  narrow  district,  that  may  be 
e^timatefl  as  not  exceeding  8  miles  in  width,  and  running  along  the 
northerly  edge  of  Dartmoor,  along  the  line  of  junction  of  the  granite 
and  the  altered  carbonaceous  rocks.  The  shock  seems  to  have  taken 
a  direction  from  east  to  west,  to  have  occurred  about  8  o'clock  in  the 
erening,  and  to  have  lasted,  where  moat  severe,  about  15  seconds. 
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GREAT   SOLAR   ECLIPSE. 

The  nearly  total  Eclipse  of  the  Sun,  such  as  will,  we  believe,  not 
tigain  occur  in  England  during  the  remainder  of  the  present  century, 
took  place  on  Monday,  March  15,  1858. 

The  eclipse,  though  central,  was  only  annular  (the  moon  being  in 
the  farthest  part  of  the  elliptical  orbit,  and  the  sun  and  earth  in  the 
nearer  part  of  theirs),  and  was  visible  even  in  this  way — i.e.,  a  way 
by  no  means  sufficient  to  produce  total  obscuration  and  the  darkness 
of  night — to  but  a  narrow  strip  of  country  extending  diagonally 
across  England,  from  the  Start  Point  on  the  southern,  to  the  Wash 
on  the  eastern  coast.  Only  a  few  miles  on  either  side  of  that  line 
the  eclipse  was  but  a  partial  one — i.e.,  a  crescent  of  the  sun  was  left 
untouched  at  the  instant  of  greatest  obscuration,  broader  and 
broader  in  proportion  to  the  transverse  distance  from  the  annular 
line. 

The  weather  was  unfavourable  for  observation.  Had  it  been 
such  as  to  have  permitted  the  moon's  passage  to  be  closely  observed, 
Swindon  was  the  best  place  for  seeing  it ;  but  at  Blisworth,  near 
Northampton,  the  obscuration  of  the  sun's  disc  was  equally  great — 
W9  magnitudes  out  of  the  1000  being  eclipsed  there  also.  With  the 
exception  of  these  two  places,  however,  at  no  other  town  in  the 
United  Kingdom  was  the  eclipse  more  total  than  at  London  ;  and 
only  at  Peterborough,  Dartmouth,  Buckingham,  and  Axminster 
was  it  as  great.  London,  however,  did  not  come  within  the  line  of 
annular  eclipse,  which  entered  England  close  to  Lyme  Eegis,  passing 
by  Yeovil,  Erome,  Westbury,  S\vindon,  Woodstock,  Towcester, 
and  so  on  by  Northampton,  Wellingborough,  Oundle,  and  out  at 
the  Wash. 

We  have  only  space  for  the  following  details  condensed  from  a  few 
of  the  accounts  of  many  observers  : 

In  the  Report  of  the  Astronomer  Royal  it  is  stated,  with  regard 
to  general  phenomena  at  Greenwich,  by  Mr.  Dunkin  :  "  At  the 
exact  instant  of  contact  the  sun  was  obscured  ;  in  less  than  a  minute 
he  again  appeared,  and  the  moon  had  then  advanced  considei-ably 
on  the  disc,  the  limb  looking  clearly  defined,  and  without  any  irre- 
gularities ;  clouds  immediately  covered  the  sun,  and  from  this  time, 
excepting  only  a  few  occasional  ghmpses,  nothing  more  was  seen  till 
after  the  greatest  obscuration."  ]\Ir.  E.  J.  Hallam's  remarks  were, 
that  the  sun  was  first  eclipsed  at  Oh.  2m.  52s.  ;  it  was  afterwards 
occasionally  seen  through  the  clouds  till  Oh.  37m.,  when  rather  more 
than  half  of  it  was  covered ;  it  was  not  seen  again  till  Ih.  Im. 
During  the  eclipse  there  appeared  a  great  deal  of  fog  and  mist  about 
the  ground,  whicli  gradually  disappeared  as  it  advanced.  When 
the  sun  was  nearly  totally  eclipsed,  the  sky  had  the  appearance  of 
an  approaching  storm.     When  the  eclipse  commenced,   the  wind 
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iiecaine  very  calm.  Previously  it  had  been  blowing  a  heavy  gale 
from  the  west  and  north-west.  At  Ih.  50m.  a  few  drops  of  rain 
fell,  and  occasionally  fall  afterwards  till  2h.  15m.  At  Bedfor  1,  Mr. 
Riddle  stated  "  that  clouds  beoran  to  gather  a  little  before  10  o'clock, 
and  at  the  time  of  first  contact  the  sun  was  quite  invisible.  Soon 
after  this  there  wa.<»  a  momentary  glimpse  of  the  sun,  showing  the 
moon  considerably  advanced  upon  the  disc ;  and  at  intervals  a  few 
similar  glimpses  occurred,  which  enabled  him  and  the  lads  assisting 
him  to  take  on  the  whole  sixteen  measures  of  the  distance  of  the 
cusps."  At  Great  Harrowden,  the  A.stronomer  Royal  states  that  the 
sun  was  only  visible  for  a  few  instants.  "  The  only  phenomena 
observable  were  those  relating  to  the  darkness  produced  by  the 
eclipse.  The  closing  in  of  the  clouds  and  the  dull  uniform  leaden  hue 
which  they  exhibited,  the  rapid  increase  of  darkness  near  the  time  of 
greatest  obscuration,  and  the  appiirent  pulsations  by  which  it  was 
accompanied  ;  the  still  more  startling  phenomenon  of  the  instanta- 
neous return  of  a  great  portion  of  the  light  on  the  breaking  up  of  the 
annulus — were  observed,  and  of  themselves  amply  repaid  those  pre- 
sent for  the  trouble  which  had  been  taken.  The  effect  on  the  rooks, 
which  before  the  ecHpsa  had  gone  into  the  neighbouring  fields  to 
I'esd,  was  very  remarkable.  For  several  minutes  before  the  time 
of  greatest  obscuration  they  returned  to  the  rookery  in  groups,  and 
iifter  considerable  clamour  of  cawing  were  seen  to  return  into  their 
nests ;  but  on  the  light  reappearing  they  came  out  in  a  body,  and 
ilew  off  clamorously  into  the  field  again." 

Mr.  John  Yeates,  F.R.G.S.,  writes  from  Fotheringhay  Castle- 
mound,  Northamptonshire: — "There  was  nothing  like  intense 
c.arkness  during  the  eclipse  ;  I  have  seen  more  gloom  in  a  thunder- 
storm. Bystanders  prognosticated  rain  ;  but  it  was  the  shadow  of 
a  rapidly  declining  day.  At  twelve  o'clock  a  lady  living  oa  the  farm 
suddenly  exclaimed,  'The  cows  are  coming  home  to  be  milked!' 
and  they  came,  all  but  one  ;  that  followed,  however,  within  the 
hour.  Cocks  crowed,  birds  flew  low  or  fluttered  about  uneasily,  but 
e  fery  object  far  and  near  was  well  defined  to  the  eye.  A  singular 
broadway  of  light  stretched  north  and  south  for  upwards  of  a 
quarter  of  an  hour;  from  about  12.54  to  1.10  P.M."  All  the  pheno- 
mena of  an  annular  eclipse,  however,  were  visible  at  this  locality, 
a  id  Baily's  beads  were  perfectly  plain  on  the  completion  of  the 
a  tnidus.  These  "  beads"  are  described  by  Mr.  Yeates  as  appearing 
"  on  the  upper  and  under  sides  of  the  moon,  and  occupying  fully 
tliree-fourths  of  her  circumference." 

From  Peterborough,  Mr.  "W.  L.  Wharton  ^v^ite5 :  "I  noticed, 
shortly  before  one  o'clock,  and  in  the  midst  of  the  very  remarkable 
gloom  which  prevailed  at  the  time,  some  slight  openings  in  the 
cl  Duds,  through  one  of  which  the  sun  was  very  distinctly  visible  for 
sc  me  fifteen  or  twenty  seconds.  Being  furnished  with  an  excellent 
little  telescope  (magnifying  about  15),  and  able  to  rest  it  firm  against 
a  pier  of  the  station,  I  saw  through  it  Baily's  beads,  I  should  ima- 
giae,  to  the  utmost  perfection,  the  thin  passing  cloud  rendering  any 
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coloured  eye-glass  unnecessary.  I  am  unable  to  describe  their 
beauty,  projecting  to  the  number  of  some  six  or  eight  from  each  cusp 
of  the  sun,  and  resembling  little  in-egular  and  constantly  increasing 
and  decreasing  globules  of  bright  quicksilver.  The  sky,  after  the 
above  interval,  became  obscured  for  about  a  minute,  when  another 
break  in  the  clouds  exhibited  for  some  five  to  ten  seconds  the 'j^erfect 
annulus  to  the  naked  eyes  of  some  two  or  three  hundred  spectators 
around  me,  and  who,  as  it  were,  by  one  common  impulse,  greeted 
the  phenomenon  with  a  cheer  of  delight.  On  looking  at  the  annulus 
through  my  telescope,  I  found  the  beads  had  vanished,  being  re- 
placed by  a  well-defined  continuous  ring  of  light.  The  sky  became 
again  obscured,  and  I  saw  no  more  of  the  eclipse. " 

An  intelligent  observer  in  Essex  writes  to  the  Literary  Gazette 
as  follows:  "The  sun  could  no  longer  be  called  a  crescent;  it 
was  reduced  to  something  so  thin  as  to  look  like  a  half-ring  of  fine 
silver  wire,  whose  central  portion  must  have  been  less  than  half  a 
minute  in  diameter.  We  looked  earnestly  and  anxiously  for  some 
indication  of  difference  of  curvature  in  one  or  other  body  ;  suddenly 
a  pulsation  began  in  the  region  of  bright  mist  in  front  of  the  sun. 
The  actual  clouds  were  driving  along  from  the  west ;  but  were  at 
this  time  all  of  them  so  thin  that  the  region  about  the  sun  and  moon 
for  a  diameter  of  about  a  degree  and  a  half  was  always  suffused 
■with  light,  and  in  this  region  it  was  that  the  luminous  pulsations 
commenced. 

"  A  visible  motion  of  the  solar  cusps  began  :  it  went  on,  increasing 
rapidly  ;  they  moved  more  like  a  steering-wheel  under  the  hand  of 
a  stout  seaman  than  any  celestial  phenomenon.  Every  one  imme- 
diately perceived  the  shifting  line  of  cusps  ;  a  hundred  degrees  of 
angle  were  passed  over  in  a  few  seconds,  and  presently  the  solar 
crescent  was  nearly  on  the  opposite  side  to  where  it  had  been  during 
all  the  earlier  portion  of  the  eclipse. 

"  The  rapidity  of  this  change  of  angle  in  the  cusps — a  necessary 
consequence  of  the  very  near  approach  of  the  moon's  centre  to  that 
of  the  sun — might  have  been  computed  beforehand,  of  course;  but 
for  all  that,  the  actual  witnessing  of  it  for  the  first  time  in  one's  life, 
when  that  life  has  been  spent  in  labouring  to  measure  and  appreciate 
those  minute  and  slow  changes  among  celestial  bodies,  which  are 
generally  all  that  present  themselves  to  an  astronomer  after  the  ordi- 
nary phenomena  of  diurnal  motion,  is  something  to  leave  an  impres- 
sion for  the  period  of  one's  natural  life." 

Mr.  James  Glaisher,  F.R.S.,  writes  from  Oundle  : — "  By  tables 
and  diagrams  it  is  shown  tliat  the  depression  of  temperature  during 
the  eclipse  was  about  24°  at  those  stations  north  of  the  line,  and 
nearly  3°  at  stations  on  and  south  of  the  line  of  central  eclipse  ;  that 
at  places  where  the  usual  diurnal  increase  had  taken  place  in  the 
morning,  the  depression  of  temperature  during  the  eclipse  was 
greater,  and  that  at  places  where  such  increase  had  not  taken  place 
it  was  less  than  the  above  numbers  ;  also,  that  at  places  where  the 
sky  was  uniformly  cloudy  during  the  day,  the  decrease  in  the  readings 
of  a  blackened- bulb  thermometer  was  less  than  12°,  whilst  at  places 
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where  the  aky  was  partially  clear,  the  depression  was  from  17°  to  19°, 
and  that  what  temperature  soever  the  blackened-bulb  thermometCT 
indicated  in  the  morning,  fell  during  the  eclipse  to  that  of  the  tem- 
perature of  the  air  at  all  places.  The  humiditj'  of  the  air  was  such 
that  at  places  north  of  the  line  the  wet-bulb  thermometer  read  2"  6' 
less  ;  on  and  near  the  line  the  depression  3°  21' ;  and  south  of  it  was 
3°  7'  below  the  adjacent  dry-bulb  thermometer.  The  complete  ring 
was  seen  at  Charmouth  and  its  neighbourhood,  near  Lyme  Regis, 
and  at  Peterborough,  but,  so  far  as  I  can  learn,  at  no  other  places. 
My  own  station  was  on  the  calculated  line  of  central  ecUpse,  near 
Oundle,  in  Northamptonshire,  and  here  I  saw  the  moon's  and  the 
sun's  apparent  upper  limbs  coincident,  or  very  nearly  so,  and  there- 
fore that  I  was  situated  on  or  very  near  the  northern  limit  of  annu- 
larity,  but  distant  from  the  central  line  by  three  miles.  *  *  *  * 
"The  sun  continued  visible  only  by  snatches,  until  after  the 
greatest  phase  of  the  eclipse,  when  the  sky  became  uniformly  over- 
cast, and  a  small  steady  rain  set  in  for  a  considerable  time.  It  was 
long  before  I  could  perceive  any  departure  from  the  usual  amount  of 
light.  At  12h.  32m.  it  might  have  been  an  ordinary  dull  day.  Birds 
were  then  no  way  affected,  and  were  singing  cheerily.  I  estimated 
about  two-thirds  of  the  sun  to  be  obscured.  At  12h.  39m.  there 
was  a  very  perceptible  gloom  to  the  north,  and  the  sun's  crescent 
shone  out  with  a  bright  silvery  light,  between  breaks,  clearer  than 
it  had  been  before.  At  12h.  43m.  the  gloom  was  general,  excepting 
.vround  the  sun,  which  appeared  the  centre  of  a  circle  of  light,  and 
illuminated  with  fine  effect  some  bold  irregular  masses  of  cumulus  in 
its  vicinity.  At  12h.  45ni.  the  gloom  increased,  slight  rain  fell,  and 
the  wind  rose  higher  ;  birds  were  now  heard  chirping  and  calling. 
-it  12h.  53m.  a  severe  storm  might  have  been  supposed  impending, 
and  numerous  birds  were  flying  homewards  ;  the  deepening  of  the 
glocm  was  gradual,  but  very  slow,  and  between  lb.  and  lb.  Im.  was 
j.t  its  greatest  intensity ;  but  even  at  this  time  the  obscurity  was  not 
t^uflScient  to  require  that  any  employment  should  be  suspended.  I 
myself,  situated  in  an  open  garden  at  the  time,  found  no  difficulty  in 
leading  ordinary  type  at  any  ordinary  distance.  Messrs.  Adams 
md  Symms,  in  the  brick-field  adjoining,  spoke  of  the  gloom  as  very 
intense  for  a  period  of  ten  seconds,  and  sufficient  to  render  it  difficult 
to  take  the  readings  of  the  thermometer.  At  the  time  of  greatest 
obscurity  a  body  of  rooks  rose  from  the  ground  and  flew  homewards  ; 
p.lso  a  flock  of  starlings  rose  together,  and  various  small  birds  flew 
vildly  about  A  hare  was  seen  to  run  swiftly  across  a  neighbouring 
field  as  though  it  were  daybreak.  Straw  rustled,  and  the  silence 
V  as  peculiar  and  intense,  broken  only  by  the  hollow  sound  of  the 
-Bind,  as  it  whirled  in  gusts  between  the  trees  ;  the  darkness  and 
ii  tervening  lull  was  that  of  an  approaching  thunder-storm.  The  sky 
was  overcast  in  the  neighbourhood  of  the  sun,  principally  with  cirro 
stratus  :  directly  after  the  greatest  intensity  the  gloom  was  sensibly 
a  id  instantaneously  diminished,  and  in  a  very  short  time  the  day 
w  IS  restored  to  its  ordinary  appearance. " 

"  As  the  eclipse  proceeded,  the  illuminated  crescent  of  the  sua 
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assumed  a  pure  silvery  brightness,  like  that  of  Venus  after  inferior 
conjunction  with  the  sun.  The  absence  of  all  yellow  in  its  bright- 
ness was  remarkable  ;  and  at  the  time  when  the  annulus  was  nearly 
formed,  it  appeared  like  a  line  of  silver  wire.  The  clearing  up  of 
the  gloom  directly  after  its  greatest  intensity,  and  almost  immediate 
return  to  the  general  effect  of  an  ordinary  dull  day,  was  very  marked, 
and  could  not  fail  to  be  observed  by  every  one.  The  effect  of  the 
unwonted  darkness  upon  birds  would  seem  to  have  been  general ; 
mention  is  made  all  over  the  country  of  the  return  of  rooks  to 
their  rookery ;  starlings  wei'e  seen  in  many  places  taking  flight, 
whole  flocks  of  them  together ;  near  Oxford,  Dr.  Collingwood  re- 
marked that  a  thrush  commenced  its  evening  song.  At  Grantham, 
pigeons  returned  to  their  cote  during  the  time  of  the  greatest  obscu- 
ration. In  Greenwich  Park  the  birds  were  hushed,  and  flew  low 
from  bush  to  bush  ;  and  at  most  places  during  the  darkness  the  song 
of  many  birds  was  stilled.  At  Campden  Hill  it  was  observed  that 
the  crocus  closed  about  the  same  time,  and  at  Teignmouth  that  its 
colour  changed  to  that  of  the  pink  hepatica.  The  darkness  was  not 
sufficient  at  any  place  to  prevent  moderate- sized  print  being  read  at 
any  convenient  distance  from  the  eye  out  of  doors,  but  difficulty  was 
sometimes  experienced  in  reading  the  instruments.  At  Grantham, 
the  darkness  is  described  to  have  been  about  equal  to  the  usual 
amount  of  light  an  hour  before  sunrise. 

"The  general  impression  communicated  was  that  of  an  approaching 
thunderstonn.  The  sudden  clearing  up  of  the  gloom  directly  after 
the  greatest  phase  was  like  the  rapid  withdrawal  of  a  curtain  from 
the  window  of  a  darkened  room." 

"  The  Meteorological  and  Physical  Eesults  of  the  Solar  Eclipse," 
by  Mr.  Glaisher,  with  Tables  and  Diagrams,  have  been  published  by 
the  British  Meteorological  Society,  and  form  a  very  interesting 
record  of  the  phenomenon,  by  the  above  able  Meteorologist,  and 
other  observers  in  various  parts  of  the  country. 


TOTAL   ECLIPSE   OF   THE    SUX. 

In  the  Eeports  of  the  French  Academy  of  Sciences,  we  find  the 
following  account  of  the  Solar  Eclipse  of  the  7th  of  September, 
1858,  by  M.  Liais,  taken  on  the  Brazilian  side  of  South  America. 

M.  Liais  joined  an  expedition  whicli  the  Brazilian  Government  had  fitted  out  for 
Paranagua,  in  order  to  oOrerve  the  eclipse,  which  was  to  be  total  there.  The  expe- 
dition sailed  for  the  Bay  of  Paranagua  on  the  18th  of  August,  and  arrived  there  on 
the  20th.  A  central  station  was  established  near  the  coast  in  25  deg.  30  niin.  33-2 
sec.  S.  lat.,  and  50  dog.  47  min.  23  sec.  W.  long,  from  the  Observatory  of  Paris.  A 
secondary  northern  station  was  established  on  the  island  Dos  Pinheiros,  eight 
leagues  from  the  central  station,  in  lat.  23  deg.  23  min.  24  sec,  and  long.  50  deg. 
36  min.  16  sec.  Another  secondary  station  was  situate  at  Campinas,  beyond  the 
mountains,  in  lat.  25  deg.  30  min.  11  sec,  and  long.  51  deg.  11  min.  1  sec.  The 
following  table  shows  the  results  of  the  observation  at  these  stations :— 


:  Central  station. 

Pinheiros. 

Campinas 

h.    m.  s. 

h.  m.  s. 

h.  m.   e. 

First  external  contact   .    .    . 

.    .     i         Clouds. 

9  36  13 

Clouds. 

First  inner  contact    .... 

11    0  24-8 

11     1  16-2 

10  59    5 

Second  inner  contact    .    .    . 

.     .              Clouds. 

Clouds. 

Clouds. 

Second  outer  contact    .    .    . 

0  28  36 

Clouds. 

0  25    5 

At  Eio  Janeiro,  where  the  eclipse  was  only  partial,  the  first  contact  took  place  aj 
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10  h.  1  min.  22"5  see. ;  at  Pemambueo,  at  10  h.  27  min.  47  sec.  The  last  contact  oc- 
curred at  Rio  Janeiro  at  0 h.  54  min.  185  sec.,  and  at  Pernambuco  at  0 h.  54  min. 

11  sec.  At  Rio  Janeiro,  the  solar  spots  had  been  copied  with  much  precision  imme- 
tliatelT  before  the  eclipse ;  at  Paranapua  they  were  copied  on  the  same  day  and  the  day 
foUonring'.  When  the  moon  approached  the  spots,  dilferent  but  slig'ht  Variations  of 
its  disc  were  perceived  at  the  various  observatories,  such  as  a  slight  indentation,  a 
variation  of  intensity,  and  another  of  colour,  all  owing  to  irradiation,  c-ontra.«t,  or 
diffraction.  At  the  central  station  some,  but  not  all,  of  the  telescopes  showed  a  por- 
tion of  the  moon's  disc  outside  the  sun  at  the  commenc-ement  of  the  eclipse,  but  not 
later.  The  whole  disc  was  found  impressed  on  the  photographs  taken  while  the  sua 
was  only  partially  eclipsed.  At  Pinheiros  and  Pernambuco  the  moon's  disc  was  seen 
entire  hiiefore  and  after  the  ecUpse.  All  terrestrial  objects  assumed  a  yeUowish  hue 
dming  the  eclipse :  the  froth  of  the  sea  had  the  colour  of  sulphur.  The  sky,  shortly 
before  the  total  eclipse,  had  a  dark  blue  tinge ;  at  the  time  of  the  greatest  obscura- 
tion, it  asstmied  the  grayish  blue  tint  peculiar  to  lead.  The  outline  of  the  moon 
was  surprisingly  regidar,  and  it  reqnire<l  gla.»ses  magnifying  the  object  300 
times  to  detect  three  slight  irregularities.  Nevertheless,  on  the  sun's  disappearing 
entirely,  and  on  its  reappearance,  the  outline  of  the  moon  became  indented  like  a 
saw,  and  the  solar  crescent  assumed  the  api)earanee  of  a  row  of  pearls.  The  only 
heavenly  bodies  seen  during  the  total  eclipse  were  the  planets  Venus,  Mercury,  and 
Saturn,  "and  the  stars  Sirius,  Canopus,  and  three  others,  apparently  .\lpha  and  Beta 
Centauri,  and  Alpha  of  the  Southern  Cross.  Venus  was  seen  long  before  and  after 
the  greatest  obscuration.  The  phenomenon  called  the  "crown"  occurretl  in  all  its 
■splendour.  It  did  not  form  a  well-defined  ring ;  it  was  yeUowish  near  the  moon, 
ind  of  a  silvery  white  further  off.  Its  breadth  was  found'  to  be  about  54  minutes. 
Five  lai^  groups  of  conical  rays  were  observed  to  have  their  base  on  the  limb  of 
the  moon ;  two  were  situated  on  the  upper  part,  right  and  left  of  the  vertical  line, 
:md  two  others  were  similarly  placed  below.  The  fifth  was  inclined,  its  extremity 
l)eing  turned  upwards.  Many  other  much  shorter  rays,  perpendicular  to  the  limb, 
^vere  seen  all  round.  It  was  "evident,  from  the  motion  of  the  moon,  that  the  crown 
1  eally  belonged  to  the  stm.  It  continued  to  be  visible  for  18  or  20  seconds  after  the 
leappearance  of  the  sun.  At  Pinheiros  and  at  the  central  station  a  circle,  present- 
ing the  colours  of  the  rainbow,  was  perceived  around  the  crown.  Six  protube- 
rances were  observed  in  all — three  perfectly  white  on  the  eastern  limb  and  two  on 
the  western  one  of  a  light  rose  colour.  The  sixth  did  not  appear  until  the  maximum 
c  bscuration,  and  was  like  the  two  latter.  Twelve  photographs  of  the  stm  partially 
eclipsed  were  obtained. — Galignani'i  Meggenger,  yotemler,  1858. 

A  total  eclipse  of  the  sun  was  observed,  under  very  favourable 
circumstinces,  on  the  Sth  of  September  Last,  by  Mr.  Gilli.s  of  the 
United  States,  on  board  the  French  frigate  Vialete  dCAirjnan,  in  the 
I  ay  of  Schuora,  fifteen  leagues  south  of  Pavta.  The  obscurity  was 
S3  great  as  to  allow  the  stars  to  be  visible,  and  the  phenomenon  of 
Iiaily's  Beads  was  very  conspicuous. 

THE   COMET   OF  DONATI. 

CoMPABATiVELT  few  of  the  present  generation  have  seen  such  an 
astronomical  phenomenon  as  this  brilliant  Comet,  which  followed 
very  nearly  its  approximate  path,  as  calculated  from  a  few  of  its 
observed  positions,  till  it  became  a  remarkable  object  to  the  naked 
eye,  and  on  every  clear  night  was  beheld  with  wonder  and  pleasure 
ty  thousands.  From  among  a  mass  of  observations  we  select  the 
following,  made  by  ^Mr.  Hind,  at  Mr.  Bishop's  Observatory,  Regent's 
lark. 

This  comet  was  first  discovered  by  Dr.  G.  B.  Donati,  astronomer 
aD  the  Museum  of  Florence,  on  the  evening  of  the  2nd  of  June,  in 
r  ght  ascension  141°  IS',  and  north  declination  23"  47',  corresponding 
t)  a  position  near  the  star  \  Leonis.  Previous  to  this  date  we  had 
no  knowledge  of  its  existence,  therefore  it  was  not  a   predicted 
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comet ;  neither  is  it  the  one  last  observed  in  1556.  At  the  date  oi 
discovery  it  was  distant  from  the  earth  228,000,000  miles,  and  was 
an  excessively  faint  object  in  the  lai-gest  telescopes.  This  circum- 
stance, added  to  its  very  slow  motion,  rendered  the  calculation  of  its 
path  in  the  heavens  a  matter  of  considerable  difficulty  ;  and  it  was 
not  until  the  middle  of  August,  or  later,  that  a  trustworthy  deter- 
mination of  its  future  track  among  the  stars  could  be  obtained.  It 
was  then  fairly  within  our  grasp,  and  astronomers  are  not  likely  to 
be  ignorant  of  its  position  to  any  extent  until  it  is  again  within  the 
range  of  the  telescope  in  Europe  more  than  2000  years  hence. 

The  general  telescopic  appearance  of  the  comet  had  not  materially 
altered  by  September  27,  but  some  of  its  features  had  come  out 
more  distinctly.  In  a  somewhat  hazy  sky  on  the  27th,  the  apparent 
length  of  the  tail  was  about  twelve  degrees,  corresponding  to  a  real 
lengthof  16,000,000  miles.  As  usual  in  great  comets,  the  tail  was 
very  visibly  curved  in  the  opposite  direction  to  that  of  the  motion  of 
the  nucleus. 

The  tail,  from  October  1  to  15,  when  the  comet  was  most  con- 
spicuous, appears  to  have  maintained  an  average  length  of  at  least 
40,000,000  miles,  subtending  an  angle  varying  from  30°  to  40°.  The 
dark  line,  or  space  down  the  centre,  frequently  remarked  in  other 
great  comets,  was  a  striking  charactei-istic  in  that  of  Donati.  The 
nucleus,  though  small,  was  intensely  brilliant  in  powerful  instru- 
ments, and  for  some  time  bore  high  magnifiers  to  much  greater  ad- 
vantage than  is  usual  with  these  objects.  In  several  respects  this 
comet  resembled  the  famous  ones  of  1744,  1680,  and  1811,  particu- 
larly as  regards  the  signs  of  violent  agitation  going  on  in  the  vicinity 
of  the  nucleus,  such  as  the  appearance  of  luminous  jets,  spiral  off- 
shoots, &c.,  which  rapidly  emanated  from  the  planetary  point,  and 
as  quickly  lost  themselves  in  the  general  nebulosity  of  the  head. 

^  On  the  5th  of  October  the  most  casual  observer  had  an  opportu- 
nity of  satisfying  himself  as  to  the  accuracy  of  the  mathematical 
theory  of  the  motions  of  comets  in  the  near  approach  of  the  nucleus 
of  Donati's  to  Arcturus,  the  principal  star  in  the  constellation 
Bootes.  TJie  circumstances  of  the  appulse  were  very  nearly  as  pre- 
dicted by  Mr.  Hind  : 

"  On  the  evening  of  October  5th  the  nucleus  will  make  a  near 
approach  to  Arcturus,  the  principal  star  in  the  constellation  of 
Bootes,  which,  according  to  calculations,  will  be  near  the  border  of 
the  tail  during  the  early  part  of  the  evening,  and  as  it  descends 
towards  the  horizon  may  possibly  be  enveloped  in  that  appendage. 
If  the  sky  be  clear,  this  close  approach  of  the  comet  to  so  conspicuous 
a  star  will  doubtless  prove  a  very  interesting  phenomenon.  At 
6  P.M.  their  distance  will  be  little  more  than  one-third  of  a  degree." 

Upon  this  Mr.  W.  E.  Grove  makes  the  following  observations  : — 

When  the  comet  (star)  had  entered  well  within  the  margin  of  the  tail  a  dark 
notch  was  formed,  cutting  out  a  portion  of  the  tail  round  the  star ;  and  as  the  star 
got  further  in,  this  became  a  dark  areola  surroundinsr  the  star,  and  in  diameter 
equal  to  about  one-tenth  of  the  line  of  transit.  This  continued  imtil  the  star 
reached  the  middle ;  at  this  part  there  is  a  broad  dark  line  which  extends  from  the 
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■nucleus  to  a  distance  considerably  above  the  point  where  the  star  crossed.  When 
Arcturus  arrived  here,  this  dark  "space  was  perfect  up  to  the  star,  bat  on  the  other 
side  the  white  light  of  the  tail  appeared  to  eome  quite  up  to  the  star ;  in  short,  as 
the  bright  part  of  the  tail  had  been  darkened  in  the  vicinity  of  the  star,  the  dark 
part  was  brightened,  at  least  so  much  of  it  as  was  on  the  side  furthest  from  the 
nucleus.  I  saw  the  notch  again  on  the  opposite  side  previons  to  immersion,  and 
then  lost  it  by  clouds.  The  eflects  I  have  described  are,  doubtless,  optical,  and 
the  notch  and  areola  evidently  due  to  the  bright  light  of  this  star :  the  etfect  to  the 
dark  central  part  is  not  so  easy  to  explain. 

Several  attempts  were  made  to  determine  the  re^  nature  of 
the  comet's  track  in  the  system  ;  and  from  the  investigation  by 
Mr.  Loewy,  of  the  Observatory  of  Vienna,  Mr.  Hind  gives  several 
deductions,  premising  that  the  length  of  the  major  axis  of  the  ellipse, 
and  consequently  the  duration  of  the  revolution,  are  liable  at  present 
to  more  uncertainty  than  the  other  numbers,  though  we  may  perhaps 
depend  upon  them  within  an  eighth  or  a  tenth  of  the  whole.  In  a 
few  months'  time  more  reliable  quantities  wiU  doubtless  be  in  our 


"  The  comet  arrived  at  its  least  distance  from  the  sun  a  few  minutes 
after  11  o'clock  on  the  morning  of  the  30th  of  September;  it3 
longitude,  as  seen  from  the  sun  at  this  time,  being  36^  13',  and  its 
distance  from  liim  55,000,000  miles.  It  ascended  from  the  south  to 
the  north  side  of  the  ecliptic  1864  days  before  the  perihelion  passage, 
or  on  the  27th  of  March,  1858,  distant  from  the  sun  3  "11,  or  situate 
among  the  orbits  of  the  minor  planets,  and  will  again  traverse  the 
plane  of  the  earth's  path,  moving  south,  on  October  18th,  18^ 
days  after  perihelion,  at  a  distance  of  0"71.  The  longer  diameter  of 
its  orbit  is  134  times  that  of  the  earth's,  or  35,100,000,000  miles, 
yet  this  enormous  space  is  considerably  less  than  one- thousandth 
of  the  distance  of  the  nearest  fixed  star  !  The  smaller  diameter  of 
the  ellipse  is  about  2,780,000,000.  The  orbit  is  incUned  to  the 
ecliptic  at  an  angle  of  63"  2',  and  intersects  it  in  longitude  165°  19' 
and  345"  19'.  From  what  has  been  here  stated,  it  will  be  seen  that 
the  comet  remains  on  the  north  side  of  the  earth's  path  only  205 
days,  so  that  nearly  the  whole  of  its  vast  trajectory  is  situate  below 
or  rather  to  the  south  of  that  plane.  The  time  of  revolution  resulting 
from  iVIr.  Loewy's  calculations  is  2495  years,  which  is  about  500 
years  less  than  thaVof  the  comet  of  ISll,  during  the  period  it  was 
visible  from  the  earth.  The  hourly  velocity  of  the  comet  in  its  orbit 
varies  between  127,000  miles  at  the  perihelion  and  480  miles  at  the 
aphelion. 

"  The  above  numbers  are  probably  a  fair  approximation  to  the  true 
ones  for  this  date  ;  but  it  does  not  follow,  because  certain  elements 
represent  the  comet's  path  at  any  particular  time,  that  they  will 
long  continue  to  do  so.  This  remark  applies  more  especially  to  the 
length  of  the  revolution,  and  as  a  case  in  point,  I  may  mention  the 
result  of  Argelauder's  calculation  with  respect  to  the  grand  comet  of 
1811.  In  the  autumn  of  that  year,  when  it  was  most  brilliant,  the 
time  of  revolution  corresponding  to  the  ellipse  it  was  then  describing 
was  something  over  3060  years  ;  but  in  1S27,  the  comet  was  moving 
in  an  ellipse  of  2890  years,  showing  an  alteration  approaching  two 
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centuries  due  to  planetaiy  perturbations,  and  for  aught  -we  know  at 
present,  tiie  period  of  Donati's  comet  may  be  similarly  altered." — 
Mr.  Hind's  Letter,  October  16. 

On  October  1 8,  the  comet  nearly  approached  the  planet  Venus,  which 
had  "a  rather  narrow  escape  from  immersion  in  the  denser  part  of 
the  tail,  if  not  from  actual  collision  with  the  nucleus."  The  nearest 
approach  of  the  two  bodies  took  place  early  on  the  morning  of  the 
'18th,  when  their  nmtual  distance  was  less  than  9-lOOths  of  the 
earth's  distance  from  the  sun  ;  consequently,  on  this  occasion,  no 
very  near  approximation  occurred,  yet  it  is  obvious  that  if  the  comet 
had  reached  its  least  distance  from  the  sun  a  few  days  earlier  than  it 
did,  the  planet  might  have  passed  through  it,  and  Mr.  Hind  is  very 
far  from  thinking  that  close  proximity  to  a  comet  of  this  description 
would  be  unattended  with  danger.  The  inhabitants  of  Venus  wit- 
nessed a  cometaiy  spectacle  far  superior  to  that  which  attracted  so- 
much  attention  here,  inasmuch  as  the  tail  doubtless  appeared  twice 
as  long  from  that  planet  as  from  the  earth,  and  the  nucleus  propor- 
tionably  more  brilliant. 

The  comet  was  not  visible  in  this  country  after  the  end  of  the 
third  week  in  October,  unless  a  few  daylight  observations  were  pro- 
cured. 

After  the  comet  was  lost  to  view  in  Europe,  it  traversed  the 
"lern  extremity  of  the  constellation  Sagittarius,  and  thence  passed 
through  Telescopium  into  Indus,  where  it  was  found  about  Christmas, 
not  far  from  the  star  a  in  Pavo.  It  will  remain  in  the  same  con- 
stellation during  January  and  part  of  February,  slowly  apjiroaching- 
the  principal  star  in  Toucan,  and,  indeed,  will  continue  in  that  part 
of  the  heavens  until  it  has  nearly  completed  its  next  revolution  round 
the  sun,  and  again  presents  itself  to  the  gaze  of  another  Donati  a 
few  hundred  years  hence. 

Admiral  Smyth,  who  observed  the  comet  of  1811  for  several 
months  in  the  Mediterranean,  considers  the  comet  of  Donati  the 
most  splendid  in  appearance.     He  writes  : 

"As  a  mere  sight  object,  the  branched  taU  of  the  comet  of  1811  was  of  greater 
interest,  the  nucleus  with  its  '  head-vcU'  was  more  distinct,  and  its  circumpolarity 
was  a  fortunate  incident  for  gazers. 

"  With  those  exceptions,  Donati's  is  one  of  the  most  beautiful  objects  I  have  ever 
seen  in  the  heavens.  The  head  is  certainly  not  so  fully  pronounced  as  in  that  of 
1811 ;  but  greatly  its  physical  interest  is  increased  by  segments  of  hght  and  a  dark 
hollow,  giving  the  aspect  a  resemblance  to  the  gaslight  called  a  bat's-wing  .... 
This  dark  Hne,  or  space  down  the  centre  of  the  brilhant  phenomenon,  not  only  had 
the  direct  tendency  to  strengthen  the  luminosity  of  tlie  jets  of  light,  in  the  manner 
observable  in  the  burning  of  a  wax  taper,  but  also,  on  a  fuller  scrutiny  of  this 
singular  characteristic,  to  recall  its  striking  resemblance  to  the  similar  feature  seen 
in  waterspouts,  and  in  tlie  pillars  raised  in  sand-storms  which  I  have  witnessed  in 
North  Africa." 

Lastly, — M.  Chacornac,  of  the  Paris  Observatory,  states  that 
with  Arago's  polariscope  he  detected  evident  traces  of  polarization 
in  the  light  of  Donati's  comet. 
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The  reading  of  tlio  barometer  was  above  its  average  value  in  Jannary,  Feliruary, 
April,  June,  Aufrust,  September,  and  October;  aud  in  defect  in  the  remaining 
months  in  the  year. 

The  mean  rcadins-  of  the  barometer  for  the  year,  at  the  height  of  160  feet  above 
the  mean  level  of  the  sea,  was  29'820  inches,  bemg  somewhat  above  the  average 
value. 

The  mean  temperature  of  the  air  in  January  was  in  excess  of  the  average  value 
oH7  years  by  1-J-  ;  February,  in  defect,  by  3|°;  March  and  April,  in  excess,  by  |° ; 
May,  in  defect,  by  J°;  June,  in  excess,  by  7°;  July,  in  defect,  by  f°;  August,  m 
excess,  by  li° ;  September,  by  44°;  October,  by  14°;  November,  in  defect,  by  3°; 
and  December,  in  excess,  by  2°;  according  to  Mr.  Glaisher's  determination  of  the 
mean  temperature  of  each  month. 

The  mean  temperature  of  the  air  for  the  year  \i-as  -19'2°;  that  of  evaporation  was 
45'9° ;  and  that  of  the  dew-point,  42-0°.  The  mean  degree  of  humidity  was  79, 
complete  saturation  being  represented  by  100.  Rain  fell  on  112  days;  the  amount 
•collected  was  17'2  inches. 

Till  January  the  7th,  the  air  was  cold,  and  the  mean  daily  defect  of  temperature 
was  ^° ;  from  the  8th  to  the  20th,  the  average  excess  was  ii° ;  and  then  to  the 
27th  it  was  cold,  the  average  deficiency  amounting  to  4^°,  when  another  warm 
period  commenced,  and  continued  to  the  end  of  the  month ;  the  mean  daily  excess 
being  4J°.  February  was  cold  nearly  throughout,  excepting  on  the  3rd,  4th,  5th, 
6th,  and  13th,  when  the  temperature  somewhat  exceeded  the  average.  The  mean 
temperature  of  this  month  was  about  4°  below  the  average  of  the  preceding  17 
years.  March  was  cold  till  the  12th,  being  8°  in  defect ;  and  from  the  13th  to  the 
end  of  the  month  was  warm,  bemg  51°  in  excess.  This  month  was  nearly  of  its 
.average  temperature.  April,  till  the  14th  day,  was  very  cold,  being  4i°  in  defect ; 
from  the  15th  to  the  2Cth  was  hot,  being  6°  in  excess ;  and  again  became  cold  till 
the  end  of  the  month,  the  average  defect  being  14°.  The  mean  temperature  of  the 
month  was  about  the  average.  May  was  cold  till  the  15th,  being  4°  deficient  from 
the  average ;  was  then  warm  till  the  24th,  averaging  li°  in  excess ;  from  the  25th 
to  the  28th  it  was  again  cold,  being  24°  in  defect;  and  then  became  hot  till  the  end 
of  the  mouth;  the  average  excess  being  74°.  The  mean  temperature  of  this  month 
was  1°  m  excess.  June  was  hot  throughout,  the  average  excess  being  6°.  On  the 
16th,  the  temperature  near  the  sea  rose  to  88°;  and  between  the  latitudes  51°  and 
52°  reached  the  point  95°.  The  mean  temperature  of  this  day  at  Greenwich  was 
76'9°;  and  there  is  no  previous  instance  of  so  high  a  mean  temperature  in  the 
month  of  June.  The  mean  temperature  of  this  month  (64'9°)  has  been  but  once 
exceeded  since  the  year  1771,  a  period  of  87  years— viz.,  in  the  year  1846,  when  it 
was  65-3°.  July,  till  the  10th,  was  cold,  being  6°  in  defect ;  from  the  11th  to  the 
25th  it  was  warm,  being  24°  in  excess ;  and  was  then  cold  till  the  end  of  the  month, 
the  average  defect  being  24°.  August  was  warm  till  the  24th,  and  cold  during  the 
remainder  of  the  month;  the  mean  excess  for  the  month  being  14°.  September 
was  warm  throughout,  bemg  4°  in  excess  of  the  average  of  87  years.  October  was 
alternately  warm  and  oold,  and  the  mean  temperature  of  the  month  exceeded  the 
average  by  14°.  November  was  very  cold  till  the  24th,  being  6°  below  the  average ; 
the  mean  temperature  of  the  23rd  and  24th  was  lower  than  that  of  any  two  conse- 
cutive days  in  November  during  the  last  45  years;  the  remainder  of  the  month 
was  warm,  being  of''  in  excess.    December  was  about  4°  above  the  average. 

The  temperature  of  the  year  1858  was  about  -|°  above  the  average  of  the  pre- 
ceding 87  years.  The  highest  temperature  in  the  year  was  94-5°,  in  June ;  the 
lowest  was  20-5°  in  November ;  therefore,  the  range  of  temperature  in  the  year  was 
72'0°.  The  greatest  range  ui  one  month  took  place  in  June,  and  was  49-2°.  The 
average  monthly  range  of  temperature  was  40°,  and  the  averaire  daily  range  was 
17J°.  The  mean  weight  of  a  cubic  foot  of  air  was  563  grains  in  January,  527  grains 
in  Jmie,  and  the  average  for  the  year  was  543  grains. 

Thunderstorms  were  very  prevalent  in  June.  At  many  places  they  were  de- 
scribed as  being  more  terrific  and  violent  than  had  been  known  for  many  years. 

Wheat  was  cut  on  July  17th  at  Eoyston ;  on  the  9th  at  Berkhampstead ;  on  the 
20th  at  Cardington  and  Osborne;  on  the  23rd  at  Teignuiouth;  on  the  26th  at 
Little  Birdy  and  Grantliam ;  on  the  27th  at  Barnstaple  and  Belvoir ;  and  on  the 
;28th  at  Norwich.  On  August  2nd  at  llelston ;  on  the  3rd  at  Fairlight ;  and  on  the 
7th  at  Stonyhurst. 

Barley  was  cut  on  the  26th  of  July  at  Bvwell ;  on  the  29th  at  Helston  and  Roys- 
ton  ;  and  on  the  31st  at  Osborne  and  Little  Birdy.  On  the  5th  of  August  tat 
Berkhampstead;  on  the  20th  at  Grantham ;  and  on  the  25th  at  Fairlight. 

Oats  were  cut  on  July  13th  at  Helston;  on  the  14th  at  Osborne ;  on  the  26th  at 
Grantham ;  on  the  27th  at  Belvoir ;  on  the  29th  at  Barnstaple,  and  on  the  30th  at 
Little  Birdy.  On  August  2nd  at  Berkhampstead;  ou  tlie  "th  at  Fairlight;  and 
on  the  28th  at  Stonyhurst. 


©bituarg. 

LIST  OF   PERSONS  EMINENT   Df   SCIEIfCE   OE  AET.       1S58. 


Db.  Johx  Fobbes  Rotle,  F.R.S.,  F.L.S.,  F.G.S^  the  distingnished  botanist,  and 
illustrator  of  the  Flora  of  Utadostan. 

Alsxjlkdeb  Black,  architect. 

BmsiAxis  Tratsbs,  surgeon. 

G.  F.  CEErzKB,  German  antiquary  and  philologist. 

JoHir  HooAX,  sculptor.  His  statue  of  O'Connell,  in  the  Exehan^,  Dublin,  is 
considered  a  masterpiece. 

JoHX  Skawabd,  civil  engineer. 

Db.  William  Gbegort,  Professor  of  Chemistry  in  the  University  of  Edinburgh. 
As  a  scientific  man,  he  worked  more  for  utility  as  a  teacher  than  for  fame  as  a 
discoverer.  His  principal  memoirs  were  on  Pj-roianthine,  a  solid  volatile 
product  of  the  destructive  distillation  of  wood ;  "on  a  Compound  of  Sulphur 
and  Xitrogen;  and  on  the  Decomposition  Products  of  Uric  Acid;  whilst  to 
practical  c&cmistry  he  contributed  improved  processes  for  the  preparation  of 
hydrochloric  acid,  oxide  of  silver,  and  muriate  of  morphia.  He  is  better  known, 
however,  for  his  writiaars  than  his  laboratory  work.  His  thorough  knowledge 
of  Organic  Chemistry,  which  he  embodied  in  an  elementary  work,  which,  in  a 
succinct  form,  presents  the  best  remme  of  chemistn-,  especially  in  the  organic 
department,  which  exists  in  the  English  language.  The  last  volume  of  the 
Traiuactiortf  of  the  Royal  Society  of  Edinbiirgh  contains  an  elaborate  and 
beautifully  illustrated  memoir  by  Dr.  Gregory  on  this  subject. 

Peteb  Fkbde'eick  Bobixsox,  architect;  one  of  the  first  Members  of  the  Insti- 
tute of  British  Architects. 

Atixis  SoTEK,  the  celebrated  cuitinier.  His  labours  at  Sontari  and  in  the  Crimea 
to  reform  the  wasteful  system  of  cookery  deserve  to  be  remembered  with  grati- 
tude by  the  British  Amiy. 

3b.  Bright,  distinguished  by  his  many  services  in  the  profession  of  medicine,  as 
an  author,  practitioner,  and  lecturer. 

.\iits  BosPLAXD,  naturalist ;  "  the  beloved  noble  friend  and  travelling  companion" 
of  Alexander  von  Humboldt. 

:J.  Poitevix,  the  intrepid  aeronaut ;  he  fell  into  the  sea  near  Malaga,  when  de- 
scending with  his  balloon,  and  was  drowned. 

Pbofzssor  MiJLLEB,  of  Berlin,  physiologrist. 

IJabox  vox  Xeiiiaxs,  of  Bayreuth,  in  Franconia,  who  intended  to  make  a  joamey 
into  the  interior  of  Africa,  in  order  to  ascertain  the  fate  of  Dr.  Vogel. 

I'bofessob  Fbasz  Kugleb,  known  by  his  many  excellent  works  on  the  history 
of  Art,  at  Berlin,  where  he  had  filled  for  some"  years  an  important  position  in 
the  Ministry  of  Public  Instruction. 

■NVrLtiAM  HoBSLET,  "  One  of  the  patriarchs  of  Enghsh  music,  and  certainly  one  of 
the  best  composers  this  country  has  ever  produced." — Atherunim. 

I;oris  AuGrsTix  Pbevost,  the  Chinese  scholar. 

1 HOMAS  TooKE,  political  econonust,  F.B.S.,  author  of  the  well-known  HUtory  of 
Priee$ ;  and  a  Corresponding  Member  of  the  French  Academy. 

(orrFBiED  Xkes  vox  Eskxbeck,  the  natural  philosopher.  In  1S17,  he  was 
named  Professor  of  Botany  at  the  University  of  Erlangen  ;  was  chosen,  in  the 
same  year.  President  of  the  Imperial  and  Royal  Academy  of  Xatural  Philoso- 
phy, at  Vienna :  lived,  from  1S18  to  1S30,  as  a  public  lecturer  at  the  Univer- 
sity of  Bonn,  and  was  then  called  in  the  same  capacity  to  the  University  of 
Breslau.  In  1848  and  1S49  a  partisan  of  the  Revolutionary  movement,  he,  in 
1852,  was  dismissed,  withont  a  pension,  from  public  service.  In  consequence 
of  this  the  last  years  of  the  veteran  were  passed  in  indigence  and  want  He 
parted  with  his  valuable  library  and  scientific  collections,  and  had,  besides,  to 
recur  to  the  assistance  of  his  friends  and  former  pnpils  for  the  modest  mainte- 
nance of  a  rapidly  declining  me.—Athenmim. 

i^AJOB-GENEBAL  SiB  WiLLiAM  Reid,  late  Govcmor  of  Malta.  As  Chairman  of 
the  Executive  Committee  of  the  Great  Exhibition,  and  as  the  author  of 
A  Theory  of  the  Law  of  Stnrmt,  he  came  prominently  under  the  notice  of  a 
literarr  and  scientific  audienc-e.  Yet  if  we  were  called  upon  to  write  his 
epitaph,  we  should  simply  add  to  his  name.  Author  of  The  Imk  ofSlormt. 

Di.  Geobgb  Peacock,  Dean'of  Ely ;  mathematician  and  astronomer.  He  held  the 
Lowndean  Professorship,  at  Cambridge,  for  many  years.  Dr.  Peacock  edited 
the  Works  of  Dr.  Thomas  Young,  his  defence"  of  whose  claims  is  a  noble 
service  to  science. 
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Dr.  Hughes,  author  of  4  Clinical  Introduction  to  the  Practice  of  Auscultation. 
Egbert  Brown,  tlie  eminent  botanist.  His  intense  love  and  peculiar  aptitude  for 
botanical  study  recommended  him  to  the  notice  of  Sir  Joseph  Banks,  who 
continued  through  life  to  be  his  sincere  and  ardent  friend.  On  Sir  Joseph's 
recommendation,  in  1801,  Brown  embarked  as  naturalist  in  the  expedition  under 
Captain  Flinders  for  the  survey  of  the  Australian  coasts.  From  this  expedi- 
tion he  returned  to  England  in  1805,  bringing  with  him  nearly  4000  species  of 
plants,  a  large  proportion  of  which  were  entirely  new  to  science.  His 
adoption  of  the  Natural  System  of  Jussieu,  and  the  important  modiilcations 
which  he  introduced  into  it,  speedily  compelled  an  almost  universal  assent  to 
its  principles,  and  led  to  its  general  substitution  in  place  of  the  Linna?an 
method.  The  universal  consent  of  botanists  recognised  the  title  conferred 
upon  him  by  his  illustrious  friend  Alexander  von  Humboldt,  of  "  Botani- 
corum  facile  Princeps ;"  and  nearly  every  scientific  society,  both  at  home  and 
abroad,  considered  itself  honoured  by  the  enrolment  of  his  name  in  the  list  of 
its  members.  After  the  death  of  Dryander  in  1810  he  received  the  charge  of 
the  noble  library  and  splendid  collections  of  Sir  Joseph  Banks,  who 
bequeathed  to  him  their  enjoyment  for  life.  At  a  later  period  they 
were,  with  his  assent,  transferred  to  the  British  Museum;  and  for  the 
last  thirty  years  he  was  Keeper  of  Botany  in  that  national  establishment. 
In  1833,  he  was  elected  one  of  the  eight  foreign  associates  of  the  Academy  of 
Sciences  of  the  Institute  of  France,  his  competitors  being  Bessel,  Von  Buch, 
Faraday,  Hcrschel,  Jacobi,  Meckel,  Mitscherlich,  Oersted,  and  Plana.  In 
1839,  the  Council  of  the  Koyal  Society  awarded  the  Copley  Medal  "for  his  dis- 
coveries, during  a  series  of  years,  on  the  subject  of  vegetable  impregnation ;" 
and  in  1849  he  became  President  of  the  Linnsean  Society,  of  which  he  hart 
been  in  earlier  life  for  many  years  librarian.  With  his  faculties  unclouded  to 
the  last,  he  died  on  June  10th,  surrounded  by  his  collections,  in  the  room 
which  had  formerly  been  the  library  of  Sir  Joseph  Banks.  "  It  was  in  the 
year  1810,"  says  one  of  his  distinguished  friends,  "that  I  first  became  ac- 
quainted with  Mr.  Brown,  within  three  feet  of  the  same  place  in  the  same 
room  where  1  saw  him  so  nearly  drawing  his  last  breath  three  days  ago.  He 
was  the  same  simple-minded,  kind-hearted  man  in  November,  1810,  as  he  was 
in  June,  1858,  nothing  changed  but  as  time  changes  us  all." 
Gbobgk  Combb,  "  one  of  the  clearest  expositors  of  monetary  science." 
Baron  d'Hervet,  chief  admmistrator  of  the  French  Eastern  Railway  (Chemin  de 
Fer  de  VEst).  He  organized  in  a  successful  manner  the  military  trains  which 
were  conspicuous  for  active  service  in  the  Crimean  war. 
Henry  Wabbitrton,  F.R.S.,  one  of  the  earliest  and  principal  aids  of  Lord 
Brougham  in  the  foundation  of  a  London  University.  He  built  at  Bridport  a 
Mechanics'  Institution,  at  a  cost,  we  believe,  of  4000i. 
Herbert  Minion,  who,  during  50  years,  greatly  influenced  Ceramic  Manufactures 
in  England.  His  successes  were  in  earthenware  and  ordinary  soft  porcelain, 
Parian,  encaustic  tiles,  Azulejos,  or  coloured  enamelled  tiles,  mosaics,  Delia 
Eobbia  ware,  Mnjolica,  and  Palissy  ware. 
Jambs  Jardine,  civil  engineer. 

Dawson  Turner,  botanist  and  antiquary.     He  was  elected  a  Fellow  of  the 
Linna;an  Society  in  1797 ;  and  his  valuable  papers  in  the  Transaction,  on 
Algie,  Lichens,  and  Mosses,  attest  his  worth  as  a  Cryptogamic  botanist. 
Mrs.  Loudon,  widow  of  the  late  J.  C.  Loudon,  whom  she  greatly  assisted  m  his 
voluminous  works  on  Gardening,  Arboriculture,  and  Natural  History ;  and 
herself  authoress  of  several  botanical  works. 
De.  John  Snow,  well  known  in  the  medical  profession  for  his  researches  upon 
the  effects  of  ether,  chloroform,  and  other  ansesthetic  agents,  upon  the  human 
system.    He  has  probably  done  more  than  any  other  man  for  reducing  the 
practice  of  anaesthesia  to  its  scientific  principles,  and  thus  securing  its  suc- 
cessful application  to  the  alleviation  of  human  pain.    Dr.  Snow  had  recently 
been  President  of  the  London  Medical  Society,  and  was  an  active  member  of 
the  Epidemiological  Society. 
John  Shakspeare,  Orientalist. 

Mrs.  Jane  Marcet,  authoress  of  the  popular  Conversations  on  various  Sciences. 
Edward  Pease,  "  the  Father  of  Railways." 
Richard  Ford,  the  best  writer  of  his  day  on  Spanish  Art. 
Ida  Pfeiffer,  the  female  traveller.  . 

Richard  Taylor,  F.S.A.,  L.S.,  G.S.,  Astr.  S.,  &c.,  36  years  the  very  able  jomt 
editor  of  the  Philosophical  Magazine.    (See  the  No.  for  January,  1859.) 
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Absorbent  Powers  of  Soils,  194. 

Acid,  Propionic,  184. 

ActiniiE,  Kc^nomv  of,  2^ 

Air  of  Towns,  19s. 

j\lLoholic  Fermentation  of  Sugar,  203. 

Allan's  Submarine  Telegraph,  161. 

Alloys  of  Mckel  and  Iron  Strength,  SI 

Alternate-Generation,  Parthenogenesis, 
ic.,  222. 

Aluminium,  Frosted,  181. 

Aluminium,  Practical  Application,  181. 

Aluminium,  Production  of,  laO. 

American  Plough,  29. 

American  St«am-engine,  New,  22. 

American  Steam-ship,  Cigar,  22. 

Amethyst  Plates,  Polarization  by,  129. 

Ammonia,  AnimaL  191. 

Animals,  Kye-baU  of,  113. 

Animal  Liie,  Earliest  specimen  of;  25". 

Aquaria,  Mr.  Ward  ou,  240. 

Arithmometer,  the,  67. 

Armour  Plates,  Iron,  39. 

Arsenic  in  Paper-hangings,  132. 

Artiticial  Incubation,  21o. 

Astronomy,  recent,  101. 

Atlantic  Telegraph,  the,  100:  Earth 
Currents,  ou,  by  Barlow,  173 ;  Henley, 
on,  173;  Laying  the,  169—174;  Mes- 
sage, the  tirst,  170;  Owen,  Professor, 
on,  171;  Varley,  on,  172;  White- 
house's  Instruments,  and  Obserra- 
tions  on  Conductors,  Insulators, 
Testuag  Velocities  of  Signals,  ic, 
165,  166,  167, 168. 

Atomic  Weights  of  the  Elements,  178. 

Australian  Fossil,  Rare,  265. 

Australian  Gold-rields,  263. 

Australian  Lizard,  Gigantic,  2G5. 

Barjtes,  Sulphate  of,  ls3. 

lat,  Kare,  2:i». 

latteries.  Floating  and  Fixed,  39. 

leams.  Strength  ot;  17. 

Eeams  and  Girder  Bridges,  17. 

Beehive,  Xew,  247. 

Bees,  ou  the  Cells  of;  215. 

Bee-taming  iu  Morpeth,  247. 

Beet-root  Distilleries,  202. 

Beetle,  Blind,  251. 

BeU  Buoy,  New,  36. 

Bell,  Great,  for  Westminster  Clock,  86. 

Bells,  Doncaster,  New,  86. 

Bells,  Silver  in,  85. 

Bissemer's  Iron  and  Steel  Processes,  83. 

Binocular  Vision,  New  Law  oi;  126. 

Birds,  Arrangement  of,  210. 

Birds  from  the  Aroo  Islands,  233, 

BJtls  from  Ecuador,  232. 

B  rds.  New,  Mr.  Gould  on,  233. 


Birds,  New,  from  Western  Africa,  231. 

Birds  of  Paradise,  >Ir.  Gould  ou,  233. 

Biscuit-making  Machinery,  66. 

Blasting  with  Gun-cotton,  182. 

Blood,  New  Fact  concerning,  218. 

Boars,  WUd,  in  France,  228. 

Bone,  Artificial  Production  of;  217. 

Bone  Cavern  near  Torquay,  266. 

Bosch- Vark  of  the  Cape,  229. 

Breakwaters,  Improved,  45. 

Bridge,  New,  at  Chelsea,  47. 

Bridge,  Victoria,  Canada,  49. 

Bridge,  Westminster  New,  48. 

Bridges,  Iron,  Fairbaim  on,  41. 

Brodie,  Sir  B.,  elected  President  of  the 
Koyal  Society,  103. 

Bromine  and  Acetic  Acid,  184. 

Calcium,  Process  for  Eitractins,  185. 

Canal  Tunnel,  43.  '  * 

Canals,  Susi>euded,  42. 

Canary,  Talking,  236. 
1    Candles,  Mineral,  Mann&ctnre  oi;  203. 

Carbine  and  Pistol,  Breech-loading,  71. 

Carbonic  Acid  from  the  Lungs,  219. 
.    Cements,  Hydraulic,  Co. 
I    Chelsea  New  Bridge,  47. 

Chemical  Kays,  Examination  o^  205. 

Chemistry,  Progress  of;  101,  175,  176. 

Cherbourg  Docks  opened,  8. 

Cherbourg  Works  described,  8,  9. 
!    Chinmeys,  Down-draughts  in,  61, 
1    Chimnevs,  Lofty,  70. 
:    Chubb's'NewTill,  62. 

Clock,  Illumiaated,  Leicester,  S9. 
!    Coal  in  Auckland,  Discovery  of;  262. 
I    Coal  Measures,  the,  261. 
I    Coal-pit,  the  Deepest  m  the  AVorld,  77. 
1    Coal-trade  of  the  L'nited  Kingdom,  79. 

Collapse  of  Tubts,  Globes,  and  Cylin- 
ders, 19. 
.    Coloritic  Lichens,  1S6. 

Colouring  Matter,  New,  186. 

Condensed  Steam,  21. 

Combustibles  made  Fire-proof,  60. 

Combustibility  of  Bare  Metals,  172. 

Comet  of  Donati,  277 ;  Grove,  Mr.,  on, 
278;  Hind,  Mr.,  his  Beport,  277; 
Smyth,  Admiral,  on,  280. 

Conductibihty  of  Metals  and  Alloys,  178 

Copper  Plates,  Hardening  of,  95. 

Copper  Smeltmg,  Hyde  Clarke  on,  SO. 

Cornwall  Mines,  Machinerv  for,  79. 

Crab  Dissolving  Shells,  242. 

Crops,  diflerent.  Nitrogen  in,  1S9. 

Crustacea,  Microscopic  Examination 
of;  242. 

Cuckoo.  Note  on  the,  233. 

Dead,  Preser\ation  of,  by  Faleony,  200. 
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Decimal  Question,  Phase  of,  103. 
Defries's  Kailvvay  Carriage  Lamps,  57. 
Deodorizing  and  Disinfecting  Process, 

by  Condy,  199. 
Department  of  Science  and  Art,  13. 
Derrick,  the  Patent  Boom,  45. 
Digestion,  Experiments  on,  201. 
Digging  Machine,  New,  03. 
Dingo,  the,  of  Australia,  228. 
Disinfecting  Fluid,  Morrell's,  197. 
Doncaster  New  Bells,  86. 
Dyeing,  Improvements  in,  68. 
Earth,  Configuration  of  the,  106. 
Earth's  Internal  Temperature,  107. 
Earth's  Surface,  Atmospheric  Tempe- 
rature of,  109. 
Earthquake  in  Dorsetshire,  271. 
Earthquake  in  Lisbon,  271 . 
Earthquake  in  Mexico,  271. 
Earthquakes  in  Southern  Italy,  270. 
Electra  VerticUlata,  243. 
Electric  Lamp,  Improved,  151. 
Electric  Light,  Practical,  152. 
Electric  Silure,  the,  144. 
Electric  Telegraph— see  Atlantic  Tel. 
Electric  Telegraph,  Hughes's  Printing, 

154. 
Electric  Telegraph  Cables,  Construction 

of,  159. 
Electric  Telegraph  Cables,  on  Submerg- 
ing, Paying-out,  and  Repairing,  162. 
Electric  Telegraph  Cables,  New,  159; 
Allan's,  161 ;  Chatterton's,  160;  Hen- 
ley's, 160. 
Electro-Telegraphy,  Ocean,  156. 
Electric  Telegraphs,  Over-house,  153. 
Electric  Telegraph  Tunnel  Cable,  158. 
Electrical  Discharges,  Gassiot  on,  144. 
Electrical   Phenomena  in  New  York 

and  Ohio,  147. 
Electricity  and  Magnetism,  Progress 

of,  151. 
Electricity  producing  Rotation,  148. 
Electricity  and   Scientitic  Education, 

Faraday  on,  136. 
Electricity  in  Tooth  Extracting,  149. 
Electro-depositing  Processes,  New,  151. 
Elementary  Bodies,  Herschel  and  Owen 

on,  175. 
Expansion  Engines  for  Steam-ships,  24. 
Eye-ball  of  diiferent  Animals,  113. 
Eye,  Choroid  Coat  of  the,  116. 
Faraday  on    Science  as  a  branch  of 

Education,  136. 
Faraday  on  .Static  Induction,  139. 
Fibre,  Muscular  and  Nerve,  Polarized, 

118. 
Flames,  Sonorous,  120. 
Fluorescence  from  the  Aurora,  121. 
Fossil,  Rare  Australian,  265. 
Fossils,  Yorkshire,  267. 
Frescoes,.  Removing,  188. 
Gas  Consumers,  Warning  to,  92. 
Gas  from  Kimmeridge  Coal,  94. 


Gas-lights  in  a  Coal-pit,  94. 

Gas-lighting,  Improvement  in,  92. 

Gas  from  Oil,  Apparatus  for,  91. 

Gas,  Peat,  VUlage  lit  with,  94. 

Gas  Reguliitor,  Patent,  93. 

Gemmation,  Phenomena  of,  221. 

Geology,  Recent  Progress  of,  255. 

Glaciers  of  Switzerland,  257. 

Glass  exposed  to  Water,  63. 

Glow-worms,  Dr.  Lankester  on,  250. 

Gold  in  British  Columbia,  262. 

Gold  Fields  of  Victoria,  263. 

Gold  in  Guiana,  262. 

Gun-cotton,  Blasting  with,  182. 

Gunpowder  Explosion  by  Impact,  70. 

Gutta  Percha  Scientitic  Inquiries,  6S. 

Gutta  Pereha,  of  Surinam,  254. 

Heart,  the,  and  Inspiration  Eiibrts,  220. 

Heat,  Radiant,  Experiments  on,  121. 

Heat,  the  Unit  of,  17. 

Heliostat,  Hand,  18. 

Hippopotamus,  Birth  of,  227 

Homogeneous  Metal,  Howell's,  81. 

Homology  of  the  Human  Skeleton,  216. 

Human  Race,  Antiquity  of,  256. 

"  Human"  Steam-engine,  20. 

Hydraulic  Cements,  65. 

Hydraulic  Mortar,  66. 

Hydroboronated  Plaster,  65. 

Ice,  Physical  Properties  of,  103. 

Incubation,  Artilicial,  210. 

India  Railways,  Iron  Bridges  for,  15. 

Induction  Coil,  Ruhmkortt's,  143. 

Induction,  Static,  Faraday  on,  139-143. 

Infernal  Machines,  Italian,  73. 

Ink,  Solid,  187. 

Insects  Perforating  Lead,  252. 

Inspiration,  Effects  of,  220. 

Institution  of  Civil  Engineers,  Pre- 
miums, 12,  13;  Report,  12. 

Iodide  of  Aluminium,  185. 

Iodized  Food,  185. 

Kimmeridge  Coal,  Gas  from,  94. 

Lead  Perforated  by  Insects,  251. 

Leeds  New  Town  HaU  Roof,  61. 

Leicester  Exchange  Clock,  89. 

Leopardus  Hernandesii,  227. 

Letheby,  Dr.,  on  Thames  Water,  193. 

Lichens,  Colorific,  186. 

Life,  Animal,  Earliest  Specimen  of,  257. 

Lifting  Machine,  New,  18. 

Light  and  Electricity,  Molecular  Im- 
pressions by,  128. 

Light,  Oxy-hydrogen,  1S2. 

Lighthouse  Lantern,  N.  Foreland,  44. 

Lighthouse  for  Russia,  Iron,  42. 

Lighthouse  System,  the  English,  43. 

Liimaean  Society  Library  and  Mu- 
seum, 226. 

Lizard,  Gigantic  Australian,  265. 

Lock,  Blackett's  Inaccessible,  72. 

Lock-jaw,  Cure  of,  218. 

London  Water  Supply,  73. 

Lunar  Influence  on  Temperature,  111. 
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Lungs,  Carbonic  Acid  from  the,  219. 
Ma4^regor  on  Paddle  and  Surevr,  33. 
Magnetic  Declination,  10-1. 
Magnetic  Expeditions,  100. 
Magnetic  Observatories,  103. 
Ma^etism,  Terrestrial,  104. 
Jlalapterurusof  the  Nile,  145. 
Mallef  s  36-inch  Mortars,  85. 
3Ian,  Kaces  of.  117. 
Marmot,  Torpidity  of  the,  229. 
Matches,  Safe,  Manufacture  of^  69. 
Medical  Galvanic  Chains,  149. 
3Iedlock,  Dr.,  on  Thames  Water,  196. 
Metals  and  Alloys,  Conductibility  of; 

17S. 
3Ietals,  to  preserve  from  Oxidation,  S4. 
Sletals,  Bare,  CombustibUitr  of,  179. 
Jletamorphic  .\ction,  on,  2o'9. 
Jleteorological  Summary  of  1858,  281. 
Jlicroscope  in  Natural  History,  224. 
Jlicroscope  and  Atmospheric  Organism, 

Professor  Owen  on,  225. 
Jlieroscopical  Analysis,  123. 
Microscopic  Examination  of  Crustacea, 

242. 
3Iildcw,  Composition  to  Destroy,  305. 
Slineral  Candles,  Manufacture  of,  203. 
3Iiners  and  Waste  of  Life,  73. 
3Iining  Enterprise,  77. 
3Iining  Machinery  for  Cornwall,  79. 
aiolecular  Impressions  by  Light  and 

Electricity,  128. 
3[onte  Kosa,  Ascent  of,  257. 
Jlooruk,  the,  and  its  Egg,  234. 
Jlortars,  Mallefs  36-inch,  85. 
3lurchison,  Sir  R.,  on  the  Older  Bocks 

of  the  Scottish  Highlands,  259. 
3Iusic  by  Electricity,  150. 
3Iusic  Printing,  Patent,  96. 
Iseography,  New  Method  of  Printing, 

98. 
Kervous  System,  on  the,  116. 
Nitrogen  from  diflerent  Crops,  1S9. 
^' umber,  same  Series,  Powers  of^  135. 
Oak  Papers,  70. 

Obituary  of  Eminent  Persons,lS58, 283. 
t  bservatorv,  Koyal,  Improvements  at, 

14. 
Oceanic  Temperature,  110. 
Cil,  New,  for  Pure  White  Light,  205. 
Oniscoid,  New,  251. 
Ophthalmoscope,  the,  by  Hogg,  133. 
Ordnance  !:'ur\'ey,  the,  9. 
Organ  blown  by  Water-power,  77. 
Organic  Bodies  produced  without  Vi- 
tality, 188. 
Organic  Compounds,  New,  189. 
Ostriches  in  France,  211. 
Oiy-hydrogen  Light,  182. 
Oysters,  Report  on,  242. 
Ozonometer,  by  Dr.  Lankester,  19S. 
Paddle  and  Screw  from  the  Earliest 

Times,  33. 
Paper  impervious  to  Water,  60. 


X.  2sr 

Parthenogenesis,  Metagenesis,  &c.. 
Professor  Owen  on,  222. 

Pa\Tine  from  Horse-Chesnut,  184. 

Phosphorus,  Optical  Properties  of,  127. 

Photo-chemical  Researches,  205. 

Photography  and  Electrotype  com- 
bined, 214. 

Photographic  Progress,  Recent,  207  to 
214 :  Bursting  Shell,  213 ;  Collodion 
Process,  New  Dry,  209 ;  Fading  Pre- 
vented, 208;  Kew  Photo-heliograph, 
207;  Jlicrographic  Pro<'ess,  208; 
Niello  Paper,  212 ;  Owen,  Professor, 
on,  207;  Photographic  Engraving, 
210;  Photographic  and  Stereo- 
scopic Pictures,  211 ;  Xylophoto- 
graphy,  211. 

Pisciculture  in  France,  241. 

Plane-Stocks  made  by  Machinery,  62. 

Plants  and  Animals  in  Commerce,  226. 

Plaster,  Hydroboronated,  64. 

Plough,  American,  29. 

Podoscap«  for  Walking  on  Water,  59. 

Polarization  of  Light  bv  Amethyst 
Plates,  130. 

Polyzoa,  Freshwater,  244. 

Portcullis,  New,  71. 

Printing  Machinery,  Applegath's,  97. 

Printing  3Iusic,  New,  96. 

Printing,  New,  98. 

Printing  Type,  Patent,  93. 

Races  of  M"an,  117. 

Railway  Carriage  Roof  Lamps,  57. 

Railway,  Grand  Trunk,  Canada,  50. 

Railway  Inclines,  AVorking  on,  56. 

Railway  Locomotives,  Coal  and  Coke 
in,  55. 

Railway  Safety  Indicator,  58. 

Railway  Signals,  Whitworth's,  ^. 

Railway  Signalling,  Novel,  57. 

Railway  Trains,  Iron  Telegraph  for, 
59. 

Railways  in  Franc-e,  England,  and 
Ireland,  52,  53 — 55. 

Railways  in  India,  Bridges  for,  15. 

Raising  the  Great  Bell,  Si.  Stephen, 

Rat.'New,  229, 

Rectangular  Hyperbola,  by  Points,  104. 
Retuia,  Impressions  on  the,  125. 
Rille,  New  Breech-loading,  72. 
Road-making,  New  ilethod  of,  69. 
Rouks,  Older,  Scottish  Highlands,  259. 
Roof  of  Leeds  New  Town  HaU,  61. 
Rotation  produced  by  Electricity,  148. 
Rotatory  StabiUty  and    Astronomical 

Observation  on  board  Ship,  107. 
Royal  Society,   Anniversary  Meeting 

100. 
Kuhmkorff's  Induction  Coil,  143. 
Safety  Lamps,  Cooper's  Patent,  93. 
Safety  Line  Carrier,  New,  35. 
Salmon,  Immense  Take  of,  241. 
Salts,  Soluble  Action  of  Water  on,  184. 


Science  as  a  brauch  of  Education,  Fa- 
raday on,  136. 

Screw  "Propulsion  Testimonial,  34. 

Sea-deeps,  Temperature  of,  110. 

Sea-fish,  Habits  of,  239. 

Sea  Water  Distilling  Apparatus,  75. 

Seismographic  Map  of  the  World,  269. 

Sewage  Manure,  Patent,  194. 

Sewards'  Patent  Boiler,  25. 

Ships'  Boats,  Clifford's  Management,36. 

Ships,  Cast  Steel,  37. 

Ships,  Loss  o^  at  Sea,  35. 

Ships,  Mahogany,  37. 

Ships,  New  Mode  of  Accelerating,  36. 

Sigmaria  and  Sigillaria,  266. 

■Signal  Lights  at  Sea,  44. 

Silk  from  Victoria,  248. 

Silkworm,  Disease  of,  249. 

Silure,  the  Electric,  145. 

Silver  in  Bells,  85. 

Slips,  Patent,  for  Ships,  35. 

Snipes'  "  Neighing"  or  Humming,  236. 

Society  of  Arts,  Prizes  and  Report,  11,12. 

Sodium  and  Potassium,  Firing  of,  180. 

Soils,  Absorbent  Powers  of,  194. 

Soil,  Action  of,  on  Vegetation,  252. 

Solar  EcUpse,  the  Great,  272;  Astro- 
nomer Royal's  Report,  272;  Fother- 
inghay,  273  ;  Glaisher,  Mr.,  his  Re- 
port, 274;  Oundle,  274;  Peterbo- 
rough, 273. 

Solar  Eclipses,  Total,  276. 

Solar  Spectrum,  Fixed  Lines  of,  128. 

Solid  Ink,  187. 

Sonorous  Flames,  120. 

Sound,  New  Theory  of,  119. 

Spectral  Phenomena,  Illusions  of,  125. 

Spider,  Red,  to  destroy,  205. 

Static  Induction,  Faraday  on,  139. 

Steam  Agriculture,  Hyde  Clarke  on,  28. 

Steam-boiler  Explosions,  Cause  and 
Prevention  of,  26. 

Steam-boiler  Machinery  and  Steam- 
engine  Tools,  26. 

Steam-Carriages  on  Common  Eoads,27. 

.Steam,  Combined,  21. 

Steam-engine,  American,  New,  22. 

Steam-engine  Boilers  and  Smoke  Pre- 
vention, 24. 

Steam-engine,  "  Human,"  20. 

Steam  Hammers,  Improved,  20. 

Steam  Navigation,  Progress  of,  7. 

Steam-ploughing,  Fowler's,  29. 

Steam  Rams,  invention  of,  31. 

Steam-ship,  American,  Cigar,  22. 

Steam-ships,  Expansion  Engines,  24. 

Steam  Sledge,  22. 

Steam  Traction  Engines,  30. 

Steel,  Improved  Manufacture  of,  82. 

Stereomonoscopc,  the,  by  Claudet,  132. 


Stereoscope,  New,  131. 
Stereoscopic  Pictui-es  from  Flat  Sur- 
faces, 131. 
Stevens's  Regiilating  Air-doors,  27. 
Stone,  Artificial,  65. 
St.  Paul's  Cathedral  Warmed,  90. 
Strength  of  Beams,  17. 
St.  Stephen  Bell,  Westminster,  86. 
Strychnia,  Effect  of,  on  Reptiles,  245. 
Subalpine  Tunnel,  the,  50. 
Sugar,  Alcoholic  Fermentation  of,  203. 
Sugar  and  the  Liver,  202. 
Synapta,  the  Genus,  243. 
Telegraphs — see  Electric  Telegraph. 
Temperature  of  Earth's  Surface,  110. 
Temperature,  Lunar  Influence  on.  111. 
Temperature,  Oceanic,  116. 
Terrestrial  Magnetism,  105. 
Tertiary  Climate,  the,  259. 
Thames  Water  Examined,   73,  74,  75; 

Sulphuretted  Hydrogen  in,  195. 
Till,  Chubb's  New,  62. 
Tobacco,  Microscopical  Analysis  o{,  123. 
Tooth-extracting  by  Electricity,  149. 
Torquay  Bone  Cavern,  266. 
Toucan,  New,  Mr.  Gould  on,  233. 
Tubes,  Globes,  and  Cylinders,  19. 
Tunnel,  the  Subalpine,  50. 
Turf,  Irish,  252. 
Tyndall,  Dr.,   his   Ascent   of  Monte 

Eosa,  257. 
UnitofHeat,the,  17. 
TJrari  Poison,  185. 
Ureas,  New,  184. 
Ventilators,  Watson's  Patent,  61 . 
Vesuvius  in  Eruption,  268. 
Victoria  Bridge,  Canada,  49. 
Victoria  Gold  Fields,  263. 
Vine  Disease,  on  the,  252. 
Vision,  Binocular,  New  Law  of,  126. 
Vision  tlu'ough  the  Foramen  Ceutrale, 

124. 
Volcanic  Emanations,  267. 
Walking  on  Water,  59. 
Warming  St.  Paul's  Cathedral,  90. 
Wasps'  Nest,  Extraordinary,  247. 
Water,  Sea,  Distillation  of,  75. 
Water  Supply  of  London,  73. 
Water-works,  South  Staflbrdshire,  76. 
Waxwing,  Nest  of  the,  233. 
Wellington's    Tomb,     in    St.    Paul's 

Cathedral,  64. 
Westminster  Bridge,  New,  48. 
Westminster  Great  Bell,  87. 
Wood  Embossing,  70. 
Wrottcsley,  Lord,  vacates  the  chair  of 

the  Royal  Society,  103. 
Zoology,    Recent    Progress    of,    215; 

Prof.  Owen  on,  215,  216, 
Zoophyte,  Rare,  243. 
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NEW  ILLUSTEATED  WOMS. 


A  Book  of  Favourite  Modem  Ballads,     illustrated 

•with  Fifty  Engravings,  printed  in  tints,  from  original  drawings  by 
C.  W.  Copz,  R.A.,  J.  C.  HoESLEY,  A.E.A.,  A.  Solomon,  S.  Palmek, 
G.  H.  Thomas,  Birket  Fostek,  E.  Duxcax,  E.  Corbould,  W.  Har- 
vey, W.  J.  Grant,  Pekcival  Seelton,  Harrisox  Weir,  etc.,  and 
ornamented  on  every  page  with  borders  and  floral  decorations, 
printed  in  gold,  from  designs  by  Albert  "Warren.  Square  8vo, 
very  handsome  binding,  elaborately  gilt,  price  21s.,  or  bound  in 
morocco,  Sis.  6d. 

The   Song   of   Hiawatha.    By  H.  TV.  Longfellow. 

Illustrated  with  Twenty-four  choice  Engravings  on  wood,  from 
drawings  by  G.  H.  Thomas.  Crown  Svo,  bound  in  a  richly  orna- 
mented and  illustrated  cover,  price  12s.,  or  bound  in  morocco,  21s. 

The  Poetical  Works  of  Robert  Bums.     Illustrated 

with  numerous  highly-finished  Engravings  on  wood,  from  drawings 
by  C.  W.  Cope,  R.A.,  J.  C.  Horsley,  A.E.A.,  F.  W.  Topham, 
George  TH0>LiJ3,  Birket  Foster,  Harrison  "Weir,  A.  Johnston, 
S.  Edmonston,  J.  Drvmmond,  R.S.A.,  J.  Archer,  R.S.A.,  Harby 
EoQEBS,  T.  MACQroiD,  etc.  In  small  4to,  printed  by  Clay  on 
toned  paper,  and  bound  in  a  richly  ornamented  cover,  price  21s. 


86,  Fleet  Street,  and  Paternosteb  Row,  Lo«»on. 


W.  KENT  AND  CO.'S  CATALOGUE, 


IxLUSTiiATED  WoHKS — Contintted.^ 

The  Merrie  Days  of  Eng-land ;  Sketches  of  the  Olden 

Time.  By  Edward  M'Dekmott.  Illustrated  with  Twenty  large 
Engravings  from  drawings  by  Joseph  Nash,  Geobge  Thomas,  Bib- 
KET  Foster,  Edward  Corbould,  etc.,  and  ornamented  with  nu- 
merous initial  letters  and  tail  pieces  by  Harry  Rogers.  Hand- 
somely bound  in  cloth,  decorated  in  the  manner  of  the  Eliza- 
bethan period.  Crown  4to,  2 Is.  cloth  gQt,  or  34s.  morocco  elegant 
or  antique. 

Dreamland.  By  Mary  Elizabeth.  Illustrated  by  Jessie 
Macleod,  and  Printed  in  Tints  by  Hanhart.  The  list  of  Illustra- 
tions comprises  The  Poet's  Dream — Youth's  Dream  of  Ambition — 
The  Exile's  Dream — Age's  Dream  of  the  Past — Dream  of  the  Crimi- 
nal— The  Conqueror's  Dream — The  Merchant's  Dream — The  Miser's 
Dream — The  Murderer's  Dream — A  Dream  of  Happiness — A  Dream 
of  Plenty — A  Dream  of  Peace — The  Dream  of  the  Brave  Knight. 
This  book,  from  the  very  exquisite  manner  in  which  it  is  got  up, 
deserves  a  place  on  every  drawing-room  table.  Demy  4to,  richly 
bound,  21s.  plain;  42s.  highly  coloured. 

Cliristmas  with  the  Poets:  A  Collection  of  English 
Poetry  relating  to  the  Festival  of  Christmas.  Upwards  of  Fifty 
Engravings  from  Drawings  by  Birket  Foster,  and  numerous 
initial  letters  and  borders  printed  in  gold.  New  Edition,  with 
additional  Embellishments,  super -royal  8yo,  richly  bound,  21s. ; 
morocco,  31s.  6d. 

The  Loves  of  the  Poets ;  or,  Portraits  of  Ideal  Beauty : 

being  a  series  of  original  Steel  Engravings,  drawn  by  the  most  eminent 
Artists,  and  engraved  by  Mote,  with  Illustrative  Text  by  Te.vny- 
soN,  Wordsworth,  etc.  Demy  4to,  richly  ornamented,  21s.  plain  ; 
42s.  coloured. 

The  Miller's  Daughter.  By  Alfred  Tennyson.  lUns- 
tratedwith  Seventeen  Steel  Engravings,  drawn  by  A.  L.  Bond,  and 
engraved  by  Mote.  With  a  Portrait  of  the  Author.  SmaU  4to, 
handsome  cloth  bmding,  16s. ;  morocco,  24a. 

The  Fables  of  Msqt^  and  Others.    Translated  into 

Human  Nature,  with  Twenty-fLvehumorous  Illustrations  by  Charles 
H.  Bennett,  author  of  "  Shadows."  Small  4to,  ornamental  boards, 
6s.  plain  ;  lOs.  6d.  coloured. 

«« A  more  amusing,  and  eke  a  more  instructive  work,  it  is  not  easy  to  imagine." 
—Observer. 
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Merry  Pictures  by  Comic  Hands;  being  a  Collection 

of  Humorous  Designs  by  Phiz,  Dotle,  Leech,  Meadows,  Hi>-e, 
etc.,  -with  Illustrative  Text.  Oblong  folio,  handsome  corer  by 
Crowquiil,  123. 

Milton's  L' Allegro  and  II  Penseroso:  mth  upwards  of 

Thirty  Illustrations,  drawn  and  etched  by  BniKET  Foster.  The 
text  printed  in  red.  Super-roval  8vo,  neatly  bound,  2l8. ;  morocco, 
3l3.  6d. 

"  .Altogether  one  of  the  handsomest  and  most  beautiful  books  which  has  come 
nnder  our  notice."— if ominy  Pott. 

Longfellow's  Poetical  Works,  Illustrated.    New  and 

Enlarged  Edition.  Including  "  Evangeline,"  "  Voices  of  the 
rright,"  "Seaside  and  Fireside,"  "The  Golden  Legend,"  and 
other  Poems.  "With  One  Hundred  and  Seventy  Engravings  on 
"Wood,  from  Designs  by  Bieket  Fostbb,  Jase  E.  Hay,  and  John 
Gilbert.     Crown  Svo,  21s.  cloth  ;  30s.  morocco. 

"Evangeline,"  separately,  lOs.  6d.  cloth;  16s.  morocco. 
"Voices  of  the  Kight,"  "Seaside,"  &c.,  15s.  cloth;  218.  morocco. 

LongfeUo-w's  Golden  Legend,  Ulnstrated.     A  Ifew 

and  Revised  Edition,  with  numerous  Alterations  and  Notes  by  the 
Author.  Illustrated  by  Bikkxt  Foster.  Crown  Svo,  123.  cloth  j 
2l8.  morocco. 

LongfeIIo"w's  Courtship  of  Miles  Standish,  and  other 

Poems.  Illustrated  by  Johjt  Absolon,  Birke*  Foster,  and 
M.  S.  Morgan.  Crown  Svo,  Ts.  6d.  doth  gilt 

"  If  o  reader  can  fail  to  pereeiTe  how  natural  and  charming  is  this  Poem." — 
Examiner. 

*,*  For  other  Editions  of  Longfellow's  "Works  see  pages  9  and  10. 

Bunyan's  Pilgrim's  Progress.  Profusely  Illustrated  hy 
"William  Harvey  ;  with  Memoir  by  the  Eev.  George  Cheeveb, 
D.D.  Third  Edition,  crown  Svo,  128.  cloth;  ISs.  morocco;  large 
paper,  42s.  cloth ;  60s.  morocco. 

The  Heroines  of  Shakspeare :  Forty-five  Portraits  of  his 

principal  Female  Characters.  Engraved  under  the  superintendence 
of  Mr.  Charles  Heath,  from  Drawings  by  the  best  Artists.  Im- 
perial Svo,  handsomely  bound  in  morocco,  423. ;  Coloured  Plates, 
£3  13s.  6d.  Proofs  before  letters,  on  large  paper,  £5  Ss.,  hand- 
somely bound- 
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Portraits  of  Ladies  of  Distinction  at  the  Court  of 

Her  Maiesty  Queen  Victoria.  A  Series  of  charming  Portraits  of 
the  Young  Female  Nobility,  beautifully  engraved  by  the  most 
eminent  Artists.  Proof  impressions,  impl.  4to,  price  £2  2s.,  hand- 
somely bound. 

Curiosities  of  Glass-making :  A  History  of  the  Art, 

Ancient  and  Modern.  By  Apsley  Pellatt,  Esq.  With  Six 
beautifully  coloured  Plates  of  Antique  Vases,  &c.  bmall  4to, 
cloth,  12s. 

Museum  of  Painting  and  Sculpture :  A  Collection  of 

the  principal  Pictures,  Statues,  and  Bas-reliefs  in  the  Public  and 
Private  GaUeries  of  Europe.  This  work,  which  contains  En- 
gravings of  all  the  chief  works  in  the  Italian  German,  Dutch, 
French,  and  English  Schools,  includes  Twelve  Hundred  Plates, 
and  is  an  indispensable  vade-mecum  to  the  Artist  or  Collector.  In 
17  handsome  volumes  small  8vo,  neatly  bound,  with  gilt  tops, 
£4  14s.  6d. 

The  Bible  GaUery :  Eighteen  Portraits  of  the  Women 
mentioned  in  Scripture,  Engraved  from  Original  Drawings,  with 
Letterpress  Descriptions.  Imperial  8vo,  handsomely  bound,  21s. ; 
with  Plates  beautifully  coloured,  42s. 

The  Women  of  the  Bible.  Eighteen  Portraits  (forming 
a  Second  Series  of  The  Bible  Gallery).  Handsomely  bound, 
21s. ;  coloured,  42s. 

The  Language  of  Flowers ;  or,  The  Pilgrimage  of  Love. 
By  Thomas  Miller.  With  Eight  beautifully  coloured  Plates. 
Second  Edition,  small  8vo,  cloth,  6s. ;  morocco,  7s.  6d. 

Milton's  Poetical  Works.     Paradise  Lost  and  Kegained, 

Comus,  Samson  Agonistes,  L' Allegro,  &c. ;  with  Essay  on  Milton's 
Life  and  Writings;  by  James  Montgomery.  Illustrated  with  One 
Hundred  and  Twenty  Engravings  by  Thompson,  Williams,  Oerin 
Smith,  &c.,  from  Drawings  by  William  Harvey.  Two  volumes, 
crown  Svo,  24s.  cloth ;  34s.  morocco. 

Cowper's  Poems.      With  Life  and  Critical  Remarks  by 
thf  Eev  Thomas  Dale  ;    and  Seventy-five  fine  Engravings  by 
i         J  Orrin  Smith,  from  Drawings  by  John  Gilbert.    Two  vols. 
i  crown  Svo,  24s.  cloth ;  34s.  morocco. 

!  "  The  handsomest  of  the  editions  of  Co^\>er." Spectator. 
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Thomson's  Seasons  and  Castle  of  Indolence.    With 

Life  and  Critical  Remarks  by  Allan  CrxNCiGHAM ;  and  Forty- 
eight  Illustrations  by  Samuel  "Willlams.  12s.  cloth  ;  178. 
morocco. 

Beattie  and  Collins's  Poetical  Works.    With  an  Essay 

on  their  Lives  and  Writings ;  and  Illustrations,  engraved  by  S. 
"Williams,  &:c.,  from  Drawings  by  John  Absolox.  Crown  8vo, 
cloth,  12s. ;  morocco,  17s. 

Sir  Walter  Scott's  most  Popular  Works— 

Tih's  Illustrated  Zditiom. 

1.  THE  LAY  OF  THE   LAST  MINSTREL. 

2.  THE   LADY  OF   THE   LAKE. 

3.  MARMION:  A  TALE  OF  FLODDEN   FIELD. 

4.  ROKEBY. 

These  elegant  volumes  are  uniformly  printed  in  fcp.  8vo,  and  Illus- 
trated with  numerous  Engravings  on  Steel.  Price  78.  cloth  ;  lOs.  6d. 
morocco  elegant. 


BIOGEAPHY,   TEAYEL,   ETC. 


Men  of  the  Time :  or.  Biographical  Sketches  of  Emi- 
nent Living  Characters — Authors,  Architects,  Artists,  Composers, 
Capitalists,  Dramatists,  Divines,  Discoverers,  Engineers,  Journal- 
ists, Men  of  Science,  Ministers,  Monarchs,  NoveHsts,  Paiaters, 
Philanthropists,  Poets,  Politicians,  Savans,  Sculptors,  Statesmen, 
Travellers,  Voyagers,  Warriors.  "With  Biographies  of  Celebrated 
"Women.  Greatly  Enlarged  Edition.  With  Several  Hundred  addi- 
tional Memoirs,  small  8vo,  12s.  6d.  cloth. 

The  Life  and  Remains  of  Douglas  Jerrold.    By  Ms 

Son,  Blaxchard  Jerrold.  Containing,  also,  a  quantity  of  Inter- 
esting Correspondence  with  some  of  the  principal  Literary  Men  of 
the  day.     "With  a  Portrait  on  Steel.     Crown  8vo,  12s.,  cloth. 

"  Here  -we  have  Jerrold  at  Home,  and  a  more  beantifal  and  winning  portrait  of 
a  man  of  letters  does  not,  we  think,  exist." — AChenitum. 
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The  Heroes  of  England;  or,  England's  Warriors  by 
Sea  and  Land.  Being  Stories  of  the  Lives  of  the  most  celehrated 
Soldiers  and  Sailors  from  Edward  the  Black  Prince  to  the  present 
time;  with  Illustrations  by  John  Gilbert,  and  a  Portrait  on  Steel 
of  General  Havelock.     Fcp.  8vo,  6s.,  cloth. 

Prince  Charlie,  the  Young  Chevalier,   By  M.  Johnes, 

Author  of  "  A  Boy's  Book  of  Modern  Travel  and  Adventure,"  etc. 
Illustrated  with  Eight  Engravings  from  drawings  by  M.  S.  Morgan. 
Fcap.  8vo,  price  5s.,  cloth  gilt. 

A  Boy's  Book  of  Modem  Travel  and  Adventure.    By 

M  JoHNES,  Author  of  "Children's  Bible  Picture-Book,"  "His- 
torical Tales,"  etc.     Illustrated  with  Eight  Engravings  from  draw- 

'-'"   ings  by  William' Harvey.    Fcap.  8vo,  cloth  gilt,  os. 

Relics  of  Genius:   Yisits  to  the  Last  Homes  of  Poets, 
Painters,    and  Players:    with  Biographical  Sketches.     By  T.  P. 
Grinsted.     With  Illustrations.     Squar6  l6mo,  6s.,  cloth  gilt. 
"  The  fondness  for  literary  gossip  is  one  of  the  most  marked  characteristics  of 

our  times,  and  to  thos«  who  would  indulge  m  it  we  nan  hardly  recommend  a  plea- 

santer  companion  than  Mr.  Gvinslei." -Morning  Herald. 

The  Crusades  and  the  Crusaders ;   or.  Stories  of  the 

struggle  for  the  Holy  Sepulchre.  By  J.  G.  Edgar.  Illustrated 
with  Cuts  by  Julian  Pobtch.     Fcap.  Svo,  5s.,  cloth. 

The  Wars  of  the  Eoses;    or.  Stories  of  the  Straggles 
between  York  and  Lancaster.     By  J.  G.   Edgar.     Beautifully 
Illustrated.     Fcap.  Svo,  5s.,  cloth. 
"These  tales  somewhat  remind  us,  in  their  easy  and  picturesque  style,  of  Sir 

Walter  Scott's  celebrated  and  fascinating  performance.    It  is  the  very  book  to  put 

into  the  hands  of  a  manly  hoy."— Critic. 

The  Boyhood  of  Great  Men  as  an  Example  to  Youth. 

By  John  G.  Edgar.     With  Cuts  by  B.  Foster.     Fifth  Edition, 

3s.  6d.  cloth ;  4s.  gilt  edges. 

"It  would  have  been  a  matter  of  regret  to  see  such  a  book  badly  executed. 
That  re^et  we  are  spared,  for  this  little  volume  is  simply  and  well  done.  'Ihe 
MoBraohies  Ire  numerous  and  brief,  but  not  too  short  to  be  amusing;  and  as 
thoStofToyrthirst  for  ^^eatnesl  which  is  a^uired  by  ones  and  tens,  there 
■will  be  thousands  glad  to  read  a  book  like  this.  -Examiner. 

Footprints  of  Famous  Men;  or.  Biography  for  Boys. 

By  J.  G.  Edgar,    Cuts  by  Foster.    Fouiih  Edition,  Ss.  6d.  cloth; 

4a.  gilt  edges. 

"  A  very  useful  and  agreeable  volume.  It  is  useful,  as  biography  is  always  an 
important  ally  to  history;  and  it  is  useful,  because  it  gives  another  blow  to  the 
Waning  idea,  that  any  eminence  has  ever  been  attamed  without  severe  labour.'-- 
Standard. 
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Boy  Princes ;  or,  Scions  of  Royalty  Cut  off  in  Youth. 
By  John  G.  Edgak.  "With  Illustrations  by  Geoege  Thomas. 
Second  Edition.     Fcp.  8to,  os.  clotli. 

History  for  Boys ;  or,  Annals  of  the  Nations  of  Modem 
Europe.  By  John  G.  Edgak.  "With  Eight  Illustrations.  Fcp. 
8vo,  5s.  clo^ 

Southey's  Life  of  Nelson,  illustrated  with  numerous 
Engravings  on  "Wood,  from  designs  by  Dcxcax,  Bikket  Foster, 
EiCHARD  "Westall,  &c.     Crown  870,  63.  cloth ;  morocco,  IO3.  6d, 

The  Boat  and  the  Caravan :  A  Family  Tour  in  Egypt 

and  Syria.      With  Engravings  on  Steel  from  Original  Drawings. 
Fourth  Edition.     Fcp.  8vo,  cloth,  03.;  morocco,  8s.  6d. 

A  Bamble  through  Normandy;  or,  Scenes,  Characters, 
and  Incidents  in  a  Sketching  Excursion  through  Calvados.  By 
Geobge  M.  Musgrate,  M.A.  Post  8vo,  with  numerous  Illustra- 
tions, IO3.  6d.  cloth. 

The  Wonders  of  Travel ;   containing  Choice  Extracts 

from  the  best  Books  of  Travel.     Fcp.  8vo,  Plates,  Ss.  6d. 

Curiosities  of  Modem  Travel.      Being  Year-Books  of 

Adventure.    4  vols.,  fcp.,  14s.  cloth. 

B^mance  of  Modem  Travel.     3  vols.,  fcp.,  lOs.  6d. 

cloth. 


ARCHITECTURAL  WORKS. 


RAPHAEL  AND  J.  ARTHUR  BRANDON. 

An  Analysis  of  Gothick  Architecture.    Illustrated  by 

a  Series  of  upwards  of  Seven  Hundred  Examples  of  Doorways, 
"Windows,  &c. ;  accompanied  with  Remarks  on  the  several  Details 
of  an  Ecclesiastical  Edifice.  By  R.  and  J.  A.  Brakdon,  Architects. 
Two  large  volumes,  royal  4to,  £5  53. 

The  Open  Timber  Roofs  of  the  Middle  Ages,  illus- 
trated by  Perspective  and  Working  Drawings  of  some  of  the  best 
Tarieties  of  Church  Roofs;  with  Descriptive  Letterpress.  By  R. 
and  J.  A.  Bbandox.     Royal  4to,  uniform  with  the  above,  £3  3s. 
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Parish  Churches;  being  Perspective  Views  of  English 
Ecclesiastical  Structures;  accompanied  by  Plans  drawn  to  a  Uni- 
form Scale,  and  Letterpress  Descriptions.  ;By  E.  and  J.  A.  Bkan- 
DON,  Architects.    Two  volumes  large  8vo,  contauung  160  Plates, 


Winkles's  English  Cathedrals.      Aechitectukal  and 

Picturesque  Illustrations  of  the  Cathedral   Churches  of 
England  and  Wales.      New  Edition,  with  the  Manchesteh 
Cathedral.      186  Plates,  beautifuEy  engraved  by  B.  W  nkles 
with  Historical  and  Descriptive  Accounts  of  the  various  Cathedrals. 
In  three  handsome  volumes,  imperial  Svo,  cloth,  ±i  bs. 

Glossary  of  Architectm-e.  Explanation  of  the  Terms 
used  in  Grecian,  Roman,  Italian,  and  Gothic  Architecture,  exem- 
plified by  many  Hundred  Woodcuts.  Fifth  Edition,  much  enlarged. 
Three  volumes,  Svo,  48s. 

Introduction  to  Gothic  Architecture.    By  the  Editor 

of  the  "  Glossary  ;  "  with  numerous  Illustrations,  43.  6d.  cloth. 

Domestic  Architecture,  illustrations  of  the  Ancient  Do- 
mestic Architecture  of  England,  from  t^«  f  ^^h  to  the  XVIIth 
Century  Arranged  by  John  Britton,  F.S.A.  With  an  Histori- 
cal and  Descriptive  Essay.     Ecp.  Svo,  5s.  cloth. 

Gothic  Architecture.  Details  of  Gothic  Architecture, 
Measured  and  Drawn  from  Existing  Examples,  by  James  K.  Col- 
ling.   2  vols.,  medium  4to,  £5  Ss. 

Gothic  Ornaments,  Drawn  from  Existing  Authorities,  by 
James  K.  Colling.    2  vols.,  £7  lOs. 

Principles  of  Gothic  Ecclesiastical  Architecture.    By 

Matthew  H.  Bloxam.  With  an  Explanation  of  Architectural 
Terms,  collected  from  Building  Contracts  and  other  sources  prior  to 
the  Reformation.  Tenth  Edition,  greatly  enlarged,  and  IHf  trated 
with  300  Woodcuts.   Beautifully  printed  m  small  Svo,  7s.  bd.  clotn. 
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Longfellow's  Poetical  Works.  New  and  Complete  Edi- 
tion, including  "  Miles  Standish."  With  a  fine  Portrait,  and  other 
Engravings.     Fcp.,  6s.  cloth ;  10s.  6d.  morocco. 

The  Courtsliip  of  Miles  Standish,  and  other  Poems. 

New  Edition,  fcap.,  5s.,  cloth  gilt ;  cheap  Edition,  with  Illustra- 
tions, Is.,  hoards. 

The  Song  of  Hiawatha.    By  H.  W.  LoxoFELrow.   New 

Edition,  -with  the  Author's  latest  Corrections.  "With  Illustrations. 
Cheap  Protective  Edition,  fcp.,  23.  6d.,  cloth  gilt ;  23.  sewed. 

The  (Jolden  Legend.  By  H.  V.  Longfellow.  2nd 
Edition.  Fcp.,  os.  cloth.    Cheap  Edition.    Is.  6d.  cloth  ;  Is.  sewed. 

Poe's  (Edgar  Allan)  Poetical  Works.    Vith  a  Notice 

of  his  Life  and  Genius  hy  .James  Hannat.  Esa.  Printed  on  super- 
fine toned  paper,  and  heautifuUy  Illustrated  by  Wehnert,  Godwin, 
Harrison  Weir,  and  Anelay.     Crown  8vo,  cloth,  gilt  edges,  os. 

Goldsmith's  (Oliver)  Poetical  Works.     '^Vith  a  Notice 

of  his  Life  and  Genius  by  E.  F.  Blaxchard,  Esq.  Printed  on  su- 
perfine toned  paper,  and  Illustrated  by  John  Absolon,  Birket 
Foster,  James  Godwin,  and  Harrison  Weir.  Crown  8to,  cloth, 
gilt  edges,  os. 

Poems.  By  Alexa>T)ek  Smith.  Fifth  Edition.  Fcp. 
8vo,  cloth,  OS. 

Sonnets  on  the  War.  By  .Uexa-n-dee  Smith,  and  by 
THE  Author  of  "  Baijjer."     Is.  sewed. 

Griselda,  and  other  Poems.  By  Euwry  AiiyoLD.  Fcp., 
6s.  cloth. 

Robert  Bums ;  A  Centenary  Song,  and  other  Lyrics.  By 
Geraxd  ilASSEY.     4to,  33.  scwcd. 

The  BaUad  of  Babe  Christabel,  and  other  Lyrical 

Poems.     By  Geraxd  Massey.     Fifth  Edition,  os.  cloth. 

Craigcrook    Castle :    A  Poem.      By  GEEixn    Masset. 

Second  Edition,  Eevised,  fcp.,  os.  cloth. 

B«v.  Thomas  Dale's  Poetical  Works,  including  "The 

"Widow  of  Nain,"  "  The  Daughter  of  Jairus,"  &c.  New  and  En- 
larged Edition,  fcp.  Svo,  Ts.  cloth,  morocco  elegant,  I4s. 

Poems.  By  Edward  Cajeex,  Eural  Postman  of  Bide- 
ford,  Devon.     Third  Edition,  with  Additions,  fcp.,  5s.  cloth. 
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Ballads  and  Poems.    By  Edwam  Capeen,  author  of 

"Poems."     Fcp.  Ss.  cloth. 

NEW  POEM  BY  ERNEST  JONES. 
Corayda :  A  Tale  of  Faith   and    Chivalry.     By  Eenest 
JoNE;5,  Esq.,  Barrister- at-Law.     Dedicated,  by  permission,  to  the 
Right  Hon.  Sir  E.  B.  Lytton,  Bart.,  M.P.     Fcp.  cloth,  3s.  6d. 

Egeria ;  or,  The  Spirit  of  x^ature.     By  Chaeles  Mackat, 
LL.D,     Fcp.  8vo,  3s.  6d.  cloth. 

Town  Lyrics.  By  Charles  Mackat.  CrownSvo,  sewed,  Is. 

Lorrin,  and  other   Poems.    By  G.  T.  Costeb.    Fcp. 

8vo,  38.  cloth. 
Poems.     By  Eldeed.     Fcp.  8vo,  3r.  6d.  cloth. 
The  Gitana,  and  other  Poems.    Fcp.  8vo,  5s.,  cloth. 


EICTION  AND  AMUSEMENT. 


The  Stolen  Voyage.    By  Miss  Fkakces  Bbown,  Author 

of  "  The  Ericksons,'-'  etc.  Illustrated  in  Tints  by  C.  Dickes'  process. 
Imperial  16mo,  cloth,  lettered,  3s.  6d. 

Our  Uncle  the  Traveller's  Stories.  By  Miss  Feances 

Brown,  Author  of  "  The  Ericksons,"  containing  "  Our  Uncle's 
Story  "  and  "  The  Stolen  Voyage."  Illustrated  in  Tints  by  C. 
Dickes'  process.     Imperial  16mo,  cloth  lettered,  5s. 

Old  Faces  in  New  Masks  ;  a  Series  of  Literary,  Scientific, 
and  Humourous  Essays.  By  R.  Bi.akey,  Ph.D.,  Author  of  the 
"  History  of  the  Philosophy  of  Mind,"  with  an  Illustration. 
8vo,  7s.  6d.  cloth. 

Longfellow's  Prose  Works.  "Hyperion,"  "KavaJiagh," 
and  "  Outre-Mer."  Fcp.  8vo.  Uniform  M'ith  Longfellow's  Poeti- 
cal Works.  With  numerous  Engravings.  6s.  cloth ;  10s.  6d. morocco. 

The  Traditions  of  London ;  Historical  and  Legendary. 
By  Waters,  author  of  "  Recollections  of  a  Police  Officer."  Crown 
8vo,  5s.  cloth.    Cheap  edition.  Is.  6d.  boards. 

Parlour  Magic;  A  Manual  of  Amusing  Experiments, 
Transmutations,  Sleights  and  Subtleties,  Legerdemain,  &c.  New 
Edition,  revised  and  enlarged,  with  the  addition  of  several  Tricks 
from  the  performances  of  Houdin,  Robin,  &c.     43.  6d.  cloth. 
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Fiction — Continued.l 

Acting  Charades;  or,  Deeds  not  Words.  A  Christmas 
Game  to  make  a  long  evening  short  By  the  Brothers  Mayhew. 
Illustrated  with  many  hundred  "Woodcuts.     5a.  cloth. 

A  Cracker  Bon-Bon  for  Christmas  Parties :  A  Collec- 
tion of  Humorous  Dramas,  Poems,  and  Sketches.  By  R.  B.  Bkoxjgh. 
Profusely  Illustrated  by  Hike.     Cloth,  3s.  6d. 

Round  Games  for  all  Parties.     A  Collection  of  the 

greatest  Variety  of  Family  Amusements  for  the  Fireside  or  Pic- 
nic— Games  of  Action — Games  of  Memory — Catch  Games — Games 
requiring  the  Exercise  of  Fancy,  Intelligence,  and  Imagination — 
Directions  for  Crying  Forfeits,  &c.    Second  Edition.    Ss.  cloth  gilt. 

Shadows.  Second  Series.  Thirty-Two  Amusing  En- 
gravings. By  C.  H.  Bexnett.  Ornamental  "Wrapper,  23.  6d. ; 
coloured,  4s.  6d. 

"  Where's  Shadow  1  Here,  Sir.  Shadow !  " — Shakspeare. 
"The  notion  that  has  oeized  Mr.  Bennett's  fancy  is  ar  odd  one,  and  he  has 
worked  it  out  with  preat  humour.  A  comic  figure  makes  a  shadow  really  more 
comic  than  itself,  and  it  excites  an  amount  of  ajjreeable  curiosity  and  jrratification 
on  seeing  the  one  figure,  to  imagine  how  the  artist  will  contrive  to  make  it  reflect 
another." — Morning  Chronicle. 

Grimm's  Household  Stories.    All  the  most  Popular 

Fairy  Tales  and  Legends  of  Germany,  collected  by  the  Brothers 
Grimm.  Newly  Translated,  and  Illustrated  with  Two  Hundred 
and  Forty  Eogravings,  by  Edward  H.  Wehnekt.  Complete  in 
One  Volume,  crown  8vo,  7s.  6d.  cloth. 

Adventures  of  Bx)binson  Crusoe,  complete;    Eeprinted 

from  the  Original  Edition,  with  Illustrations  by  Stothard.  Crown 
8vo,  cloth,  78.  6d. 

The  Youngs  Lady's  Oracle  ;  or,  Fortune-telling  Book.  A 
Fireside  Amusement,  with  Plate,  Is.  cloth. 


USEFUL    WORKS 

ONE     SHULIXG     EACH,     XEATLY     BOCNI). 

Etiquette    for   the    Ladies.  |  Handbook  of  Pencil  Drawing 

Fcrty-first  Edition.  i      (Plates). 

Etiquette    for     Gentlemen,  i  A  Shilling's  Worth  of  Sense. 


Thiity-fifth  Edition. 

Etiquette  of  Courtship  and 

Matrimony,  with  a  complete  Guide  to 
the  Forms  of  a  Wedding. 

Language    of  Flowers,  -"-ith 

illuminated Covers.and  coloured  Fron- 


The  Weather  Book :  300  Eules 

for  Telling  the  Weather. 

The    Ball   Room   Preceptor 

and  Pulka  Guide. 

Ball  Room  Polka,  with  Music 


tisuiece.  '      and  Figiires. 
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SCIENTIFIC  WORKS,  ETC. 


Lectures  on  the  Great  Exhibition,  and  its  Eesults  on  the 

Arts  and  Manufactures.  Delivered  before  the  Society  of  Arts,  by- 
some  of  the  most  Eminent  Men  of  the  day.  In  Two  Series,  price 
7s.  6d.  each,  neatly  bound  in  cloth. 

Suggestions  in  Desig^ ;  including  Original  Compositions 
in  all  Styles,  with  Descriptive  Notes  for  the  use  of  Artists  and 
Art  Workmen,  containing  nearly  600  Hints  for  Workers  in  Metal, 
Wood,  Ivory,  Glass,  and  Leather,  the  Potter,  Weaver,  Printer  in 
Colours,  Engraver,  Decorator,  &c.  By  Luke  Limner.  4to,  16s. 
cloth. 

Year-Book  of  Facts  in  Science  and  Art ;  exhibiting 

the  most  important  Discoveries  and  Improvements  of  the  Year,  and 
a  Literary  and  Scientific  Obituary.  By  John  Timbs,  F.S.A., 
Editor  of  "  The  Arcana  of  Science."     Fcp.  8vo,  5s.  cloth. 

* » *  This  work  is  published  annually,  and  contains  a  complete  and 
condensed  view  of  the  progress  of  discovery  during  the  year,  syste- 
matically arranged,  with  Engravings  illustrative  of  novelties  in  the  Arts 
and  Sciences,  &c.  The  volumes,  from  its  commencement  in  1839,  may 
still  be  had,  5s.  each. 

"  This  book  does  for  us  what  we  have  not  done  for  ourselves— it  stores  up 
every  useful  bit  of  information  to  be  found  in  the  records  of  learned  societies  or 
announced  through  scientific  and  news  journals."— 6rtoie, 

"  Ably  and  honestly  compiledi."—Atheneeum. 

The  Literary  and  Scientific  Register  and  Almanack 

for  1860  ;  with  an  ample  Collection  of  Useful  Statistical  and  Mis- 
cellaneous Tables.  Dedicated,  by  special  permission,  to  H.E.H. 
the  Prince  Consort.  By  J.  W.  G.  Gutch,  M.R.C.S.L.,  F.L.S.,  late 
Foreign  Service  Queen's  Messenger.    Price  3s.  6d.  roan  tuck. 

"  As  perfect  a  compendium  of  useful  knowledge  in  connection  -with  Literature, 
Science,  and  the  Arts,  as  it  is  necessary  everybody  should  have  acquaintance  with. 
It  is,  in  short,  a  little  volume  -which  will  save  the  trouble  of  hunting  through  many 
books  of  more  pretension,  and  supply  off-hand  what,  without  it,  would  require 
much  time  and  trouble." — Times. 
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DICTIONARIES, 


Webster's  Quarto  Dictionary,  unabridged ;  containing 

all  the  Words  in  the  English  Language,  with  their  Etymologies  and 
Derivations.  By  Noah  Webster,  LL.D.  Revised  by  Professor 
Goodrich.  "With  Pronouncing  Vocabularies  of  Scripture,  Classical, 
and  Geographical  Names.  New  Edition,  carefully  printed  in  a 
large  4to  volume,  31s.  6d.  cloth ;  423.  calf. 

*»  *  The  only  complete  work.    All  the  octavo  editions  are  Abridgments. 

"All  young  persons  should  have  a  standard  Dictionary  at  their  elbcw;  and 
while  Tou  are  about  it,  get  the  best :  that  Dictionary  is  Noah  Webster's,  the  great 
•work  unabridged.  If  you  are  too  poor,  save  the  amouiit  from  off  your  back,  to 
put  it  into  your  head."' 

"  We  can  have  no  hesitation  in  giving  it  as  our  opinion,  that  this  is  the  most 
elaborate  and  successful  undertaking  of  the  kind  which  has  ever  appeared."— 
Timea. 

"  The  veteran  AVebster's  work  is  the  best  and  most  useful  Dictionary  of  the 
English  Language  ever  published.  Every  page  attests  the  learning  and  talent, 
the  sound  judgment  and  nice  discrimination,  the  great  industry,  profound  re- 
search, and  surprising  perseverance  of  the  author.  It  is  a  very  manifest  improve- 
ment on  Todd's  Johnson,  and  contains  many  thotisand  more  words  than  that  or 
any  other  English  Dictionary  hitherto  published."— i^^rtwiner. 

Webster's  Smaller  Dictionary.  Condensed  and  adapted 
to  English  Orthography  and  Usage  from  various  sources.  By 
Chaeles  Bobson,  crown  8vo,  os.  embossed. 

Webster's  Pocket  Dictionary.    32mo,  3s.  6d. 
Miniature  French  Dictionary,  in  French  and  English, 

English  and  French :  comprising  all  the  words  in  general  use. 
The  remarkably  comprehensive  nature  and  compact  size  of  this 
little  Dictionary  admirably  fit  it  for  the  student  and  tourist.  Neatly 
botmd  in  roan,  43. ;  morocco,  gilt  edges,  os.  6d. 
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COMIC  WOEKS. 


GEORGE    CRUIKSHANK'S    WORKS. 

My  Sketch-Book;  containing  more  than  Two  Hundred 
laughable  Sketches.  By  George  Cruikshank.  In  Nine  Numbers. 
2s.  6d.  plain ;  3s.  6d.  coloured. 

Scraps  and  Sketches.  In  Four  Parts,  each  8s.  plain ; 
12s.  coloured. 

Illustrations  of  Time.     2s.  6d.  plain ;  5s.  coloured. 

Illustrations  of  Phrenology.    8s.  plain;  1 2s.  coloured. 

The  Bottle.  In  Eight  Large  Plates,  Is.,  and  on  large 
paper  2s.  6d. ;   or  printed  in  tints,  6s. 

The  Drunkard's   Children.    A  Sequel  to  The  Bottle. 

Eight  large  Plates,  Is. ;  printed  in  tints,  6s. 

*  ^*  These  two  works  may  be  had  stitched  up  with  Dr.  Charles 
Mackay's  illustrative  Poem,  price  Ss.     The  Poem  separate,  Is. 

The  Comic  Alphabet.  Twenty-six  Humorous  Designs. 
In  case,  2s.  6d.  plain ;  4s.  coloured. 

The  Loving  Ballad  of  Lord  Bateman.    With  Twelve 

Humorous  Plates.    Cloth,  2s. 

The  Bachelor's  Own  Book :  Being  Twenty-four  Passages 
in  the  Life  of  Mr.  Lambkin  in  the  Pui-suit  of  Pleasure  and  Amuse- 
ment.   5s.  sewed;  coloured,  83.  6d. 

The  Comic  Almanack,  from  its  commencement  in  1835 
to  1853.  Illustrated  with  numerous  large  Plates  by  George 
Cruikshank,  and  many  hundred  amusing  Cuts. 

*,*  Any  of  the  separate  Years  (except  that  for  l.*i5.?\Tr"Iuerature, 
at  Is.  3d.  each.  ave  acquaintance  with. 

hunting  through  many 
^_  ithout  it,  would  require 
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Cosnc  Works — Conlinued.'\ 

Comic  Adventures  of  Obadiali  Oldbuck:   "Wterein 

are  duly  set  forth  the  Crosses,  Chagrins,  Changes,  and  Calamities 
by  which  his  Courtship  was  attended ;  showing,  also,  the  Issue  of 
his  Suit,  and  his  Espousal  to  his  Ladye-loTe.  Large  8yo,  with 
Eighty-four  Plates,  7s.  cloth. 

The  History  of  Mr.  Ogleby :    Sto^ring  how,  by  the 

Polish  of  his  Manners,  the  Brilliancy  of  his  Eepartees,  and  the 
Elegance  of  his  Attitudes,  he  attained  Distinction  in  the  Fashion- 
able World.     150  Designs,  63.  cloth. 

Shadows.  Second  Series.  Thirty-two  Amusing  En- 
gravings. By  C.  H.  Beknett,  Ornamental  Wrapper,  2s.  6d. ; 
coloured,  4s.  6d. 

"  Where's  Shadow  ?    Here,  Sir.     Shadow  !  "Shakspeare. 

"The  notion  that  has  seized  Mr.  Bennett's  fancy  is  an  odd  one,  and  he  has 
worked  it  out  with  great  humour.  A  comic  figure  makes  a  shadow  really  more 
comic  than  itself,  and  it  excites  an  amount  of  agreeable  curiosity  and  gratification 
on  seeing  the  one  figure,  to  imagine  how  the  artist  will  contrive  to  make  it  reflect 
another."— ifomin^  Chronicle. 

The   Fables  of  .ffisop  and  others.     Translated  into 

Human  Nature,  with  2-5  Humorous  Illustrations  by  Charles  H. 
Bennett,  author  of  "Shadows."  Demy  4to,  ornamental  boards, 
68.  plain  ;  10s.  6d.  coloured. 

"This  will  be  a  popular  book.  Mr.  Bennett's  first  yentnre,  the  grotesqnely- 
treated  "Shadows,"  was  a  decided  hit,  and  he  seems  to  have  the  knack  of  com- 
bining comicality  and  fancy  in  such  proportions  as  shall  be  appetizing  and  digestible 
for  the  public." — Spectator. 

The  Sandboys'  Adventures ;  or,  London  in  1851,  during 

the  Great  Exhibition.  By  Henry  Mathew  and  Geobgb  Ckuik- 
BHANK.     8vo,  cloth,  8s.  6d. 

Shadow  and  Substance.     By  E.  B.  BRoroH.     With 

Thirty  Illustrations  by  C.  H.  Bexnett.  Demy  8vo,  lOs.  6d.,  cloth, 
or  168.  coloured. 
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NEW  BOOKS  FOR  OLD  AND  YOUNG. 
BY   JOHN  TIWIBS,  F.S.A. 

Stories  of  Inventors  and  Discoverers  in  Science  and 

the  UseM  Arts.     With  Illustrations,  5s. 

Schooldays  of  Eminent  Men.    With  Sketches  of  the 

Progress  of  Education,  and  Memoirs  of  the  School  and  College  Days  of  the 
most  Eminent  Persons  in  British  History.    With  Illustrations,  53. 

Curiosities  of  Science;  Past   and  Present.     Contents — 

Physical  Phenomena— Sound  and  Light— Astronomy— Geology  and  Paleon- 
tology—Meteorological Phenomena— Physical  Geography  of  the  Sea— Phe- 
nomena of  Heat— Magnetism  and  Electricity-The  Electric  Telegraph.  With 
Frontispiece  and  Vignette.    3s.  6d. 

Popular  Errors  Explained  and    Illustrated.      An 

entirely  New  Edition.    With  Frontispiece  and  Vignette.    3s.  6d. 

Curiosities  of  History;  with  New  Lights.     With  Fron- 
tispiece and  Vignette.    3s.  6d. 
"A cabinet  volume,  well  stored,  well  arranged,  pleasant  to  read,  useful  to 

consult ;  containing  a  multitude  of  historical  elucidations,  neatly  stated,  and 

judiciously  grouped." — Leader. 

Things   Not   Generally  Known  Familiarly  Explained. 

With  Frontispiece  and  "Vignette.     First  Series,  3s.  6d. 

"Any  one  who  reads  and  remembers  Mr.  Timbs's  encyclopsedic  \arietie8 
should  ever  after  he  a  good  tea-table  talker,  an  excellent  companion  for  children, 
a  well  read  person,  and  a  proficient  lecturer ;  for  Mr.  Timbs  has  stored  up  in  this 
little  volume  more  knowledge  than  is  to  be  found  in  100  books  that  might  be 
named." — Athenceum. 

Things  Not  Generally  Known  Familiarly  Explained. 

With  Frontispiece  and  Vignette.     Second  Series,  3s.  6d. 

Contents.— Old  English  Manners,  Ceremonies,  and  Customs ;  Meals  and 
Housewifery ;  Herbs  and  Fruit.  Punch  and  Judy,  Old  Plays,  Pageants,  and 
Music.  Laws,  Legal  Customs,  Privileges,  and  Dignities.  Money,  Weights,  and 
Measures.  Home  Proverbs,  Sayings,  and  Phrases.  Phenomena  of  Life  and  Death. 
Funeral  Ceremonies.  A  Chapter  of  Weather- Wisdom.  Pictures,  and  the  Care 
of  them.    Domestic  Science,  &c. 

Curiosities  of  London ;  with  nearly  Fifty  Tears'  Per- 
sonal KecoUections.    With  a  Portrait  of  the  Author  from  a  Paint- 
ing by  T.  J.  GuUick.    Price  14s. 
"A  wonderful  little  Dictionary  of  London  is  this  volume  by  Mr.  Timbs. 

We  heartily  commend  this  yo]nme."—Exa7niner. 

Painting  Popularly  Explained,  with  Historic  Notices  of 

the  Progress  of  the  Art.  By  Thomas  John  Gullick,  Painter,  and 
John  Timbs,  F.S.A.     In  small  8vo,  6s. 
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JUVENILE  WOKKS. 


CAPTAIN  REID'S  BOOKS  OF  ADVENTURE  FOR  BOYS. 

The  Boy  Tar;  or,  a  Voyage  in  the  Dark.  By  Captain 
Mayxe  Eeid,  Author  of  "The  Yoiing  Tiigers,"  '''The  Bush 
Boys,"  &c.  "With  Twelve  Illustrations  by  Charles  S.  Kez>e. 
Fcp.,  76.,  cloth. 

The  YoTing  Yagers ;  a  Narrative  of  Hunting  Adven- 
tures in  Southern  Africa.  Second  Edition,  -vritli  Twelve  Illustra- 
tions by  William  Hartet.     Fcp.,  78.  cloth. 

The  Bush  Boys ;  or,  the  History  and  Adventures  of  a 
Cape  Fanner  and  his  Family  in  the  "Wild  Karoos  of  Southern  Africa. 
Second  Edition,  with  Twelve  Illustrations.    Fcp.,  7s.  cloth.; 

The  Desert  Home ;  or,  English  Family  Eobinson.  With 
numerots  Illustrations  by  "W.  Harvey.  Sixth  Edition,  cloth,  7s- ; 
with  cobured  plates,  9s. 

The  Boy  Hunters ;  or,  Adventures  in  Search  of  a  White 
Buffalo.  "With  numerous  Plates  by  Harvby.  Fifth  Edition,  cloth, 
7s. ;  coloured,  9s. 

The  YoTing  Voyageurs;  or.  Adventures  in  the  Fin- 
Countries  of  the  Far  2sorth.  Plates  by  Harvey.  Second  Edition, 
cloth,   7j.;  with  coloured  plates,  93. 

The  Forest  Exiles  ;  or.  Perils  of  a  Peruvian  Family  amid 
the  "Wilds  of  the  Amazon.  "With  Twelve  Plates.  Third  Edition, 
7s.  cloth;  with  coloured  plates,  93. 

The  Plan'  Hunters ;  or,  Adventures  among  the  Himalaya 

ilountairs.     Plates  by  Harvey.     Cloth,  78. 

Ban    A'Way    to    Sea:    An  Autobiography    for    Boys. 

"With  Tw.ive  Illustrations.    Cloth,  7s. 

"As  a  write'  of  books  for  boys,  commend  ns  above  all  men  living  to  Captain 
Mayne  Reid !  Mierever  his  new  book  goes  this  new  year,  there  will  be  abundant 
delight  for  houri  of  reading,  and  plenty  to  talk  of  by' the  evening  fire.  Toils  and 
adventures,  dangers,  darings  and  sufferings  are  narrated  in  the  most  vivid  manner 
— thoroughly  fascinating  the  mind  of  the  reader,  and  retaining  it  in  fixed  and 
eager  attention  411  a  crisis  of  some  kind  is  reached."— iVoncon/or»^I>^; 
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JtTTExrLK  Works — Continued.l 

MR.  H.  MAYHEW'S  BOOKS  OF  SCIENCE  FOR  BOYS. 

The  Wonders  of  Science;  or,  Young  Humphry  Davy 
(the  Cornish  Apothecary's  Boy,  who  taught  himself  Natural  Phi- 
losophy, and  eventually  became  President  of  the  Royal  Society). 
The  Life  of  a  Wonderful  Boy,  written  for  Boys.  By  Henky  Mat- 
hew,  Author  of."  The  Peasant-Boy  Philosopher,"  &c.  With  Illus- 
trations by  John  Gilbert.     Second  Edition.     Fcp.,  63.  cloth. 

"A  better  hero  for  a  boy's  book  Mr.  Mayhew  could  not  have  found,  and  no 
■writer -would  have  treated  the  story  more  successfully  than  he  has  done.  We  have 
lon^  been  in  want  of  a '  j-oung  people's  autlior,'  and  we  seem  to  have  the  right  man 
in  the  right  place  in  the  person  of  Mr.  iddyhe\r. "—Aiheiiceum. 

The  Story  of  the  Peasant-Boy  Philosopher;    or,  "A 

Child  gathering  Pebbles  on  the  Sea-shore."  Founded  on  the  Life 
of  Ferguson  the  Shepherd-boy  Astronomer,  and  showing  how  a 
Poor  Lad  made  himself  acquainted  with  the  Principles  of  Natural 
Science.  By  Henry  Mayhew,  Author  of  "London  Labour  and 
the  London  Poor."  With  Eight  Illustrations  by  John  Gilbert, 
and  numerous  Drawings  printed  in  the  text.  Third  Edition,  6s. 
cloth. 

"  Told  with  the  grace  and  feeling  of  Goldsmith,  and  by  one  who  las  that  know- 
ledge of  science  which  Goldsmith  lacked.  It  is  as  if  Brewster  and  poor  '  Goldy  ' 
had  combined  to  produce  this  instructive  and  beautifuUy-told  tale."— ^ra. 


MR.  J.  G.  EDGAR'S  BOOKS  FOR  BOYS. 

The  Crusades  and  the  Crusaders;  or,  Stories  of  the 

Struggle  for  the  Holy  Sepulchre.     By  J.  G.  Edgar.    With  Eight 
Illustrations  by  Julian  Portch.     Fcp.,  5s.,  cloth. 

The  Wars  of  the  Roses ;  or,  Stories  of  the  Straggles 
between  York  and  Lancaster  By  J.  G.  Edgar.  Witi  Six  beauti- 
ful Illustrations.     Fcap.,  5s.  cloth. 

The  Boyhood  of  Great  Men  as  an  Example  to  Youth. 
By  J.  G.  Edgar.  With  Cuts  by  B.  Foster.  Fifth  Edition, 
3s.  6d.  cloth ;  with  gilt  edges,  4s. 

Footprints  of  Famous  Men ;  or,  Biography  for  Boys. 
By  J.  G.  Edgar.  Cuts  by  Foster.  Fourth  Edition,  Ss.  6d.  cloth  ; 
4s.  gilt  edges. 

Boy  Princes.  By  Johk  G.  Edgae.  With  Illustrations 
by  George  Thomas.     Second  Edition.    Fcp.  8vo,  5s.  cloth. 
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History  for  Boys ;  or,  Annals  of  the  JiTations  of  Modem 
Europe.  By  J.  G.  Edgab.  Fcp.  8vo,  -with  Illustrations  by  Geobge 
Thomas,  5s.  cloth  gilt. 


The  Heroes  of  England;  or,  England's  Warriors  by- 
Sea  and  Land.  Being  Stories  of  the  Lives  of  the  most  celebrated 
Soldiei-s  and  Sailors  from  Edward  the  Black  Prince  to  the  present 
time.  With  Illustrations  by  Johx  Gii-bebt,  and  Portrait  on  Steel 
of  Haveloek.     Fcp.  8vo,  6s.,  cloth. 

Prince  Charlie,  the  Young  Chevalier.  '  By  M.  Johnes. 

Author  of  "  A  Boy's  Book  of  Modem  Travel,"  &c.  With  Eight 
Illustrations  by  M.  S.  Moegax.     Fcp.  Svo,  os.,  cloth. 

A  Boy's  Book  of  Modem  Travel  and  Adventure. 

By  M.  JoHNEs  Author  of  "  Children's  Bible  Picture  Boik,"  "  His- 
torical Tales,"  &c.  Illustrated  with  Eight  Engravings  from  Draw- 
ings by  WiELiAM  Haktey.    Fcp.  Svo,  5s.,  cloth  gilt. 

The  Home  Lesson-Book,  illustrated  with  nearly  300 
Engravinprs.  Containing — "The  Home  Primer,"  "The  Home 
Ivatural  History,"  and  "  The  Home  Grammar,'  in  1  vol.  Hand- 
somely bound  in  cloth  gilt,  gilt  edges,  fcp.,  os.  plain,  5s.  6d.  coloured. 

The  Home  Story-Book.  Beautifully  Illustrated.  Con- 
taining "  The  Well  Bred  Doll,"  "  The  Discontented  Chickens," 
and  '•  The  History  of  Little  Jane."  In  1  vol.,  handsomely  bound  in 
cloth,  gilt  edges,  fcp.,  Ss.  plain,  as.  6d.  coloured. 

The  Boy's  Own  Book;    A  complete  Encyclopaedia  of  all 

the  Diversions — Athletic,  Scientific,  and  Recreative—  of  Boyhood 
and  Youth.  With  several  hundred  Woodcuts.  New  Edition, 
greatly  enlarged  and  improved.  Handsomely  bound,  8s.  6d.;  morocco, 
Us. 

The  Little  Boy's  Own  Book,  an  Abridgment  of  "The 

Boy's  own  Book"  for  Little  Boys.     Ss.  6d.  neatly  bound. 

Grimm's   Household  Stories.     All  the  most  Popular 

Fairy  Tales  and  Legends  of  Germany,  collected  by  the  Brothers 
Grimm.  Ifewly  Translated,  and  Illustrated  with  Two  Hundred 
and  Forty  Engravings  by  Edward  H.  Wbhnert.  Complete  in 
One  Volume,  crown  Svo,  7s.  6d.  cloth  ;  with  gilt  edges,  8s.  6d. 

The  Rival  Kings ;  or,  Overbearing.  By  the  Author  of 
"  Mia  and  Charlie,"  &c.  With  Hlostrations  by  Williams.  Fcp., 
4s.  6d.  cloth. 
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Jt-VENiLE  Works — Continued.] 

Mia  and  Charlie  ;  or,  a  Week's  Holiday  at  Eydale  Eec- 
tory.    With  Eight  Engravings  by  B.  Foster.     Fcp.,  4s.  6d.  cloth. 

Sidney  Grey :  A  Tale  of  School  Life.  By  the  Author  of 
"  Mia  and  Charlie."     With  Engravings,  fcp.,  6s.  cloth. 

The  Heroes  of  Asgard  and  the  Giants  of  Jotunheim ; 

or,  Christmas  Week  with  the  Old  Storytellers.  By  the  Author  of 
"Mia  and  Charlie."  With  Illustrations  by  C.  Doyle.  Fcp. 
cloth,  5s. 

Southey's  Life  of  Nelson.  Finely-illustrated  Edition, 
with  Engravings  from  Drawings  by  Duncan,  B.  Foster,  and 
others,  partly  printed  in  the  text,  and  part  in  tints  on  separate  pages. 
Small  8vo,  6s.  neatly  bound,  and  morocco,  10s.  6d. 

Memorable  Women  ;  the  Story  of  their  Lives.    By  Mrs. 

Newton  Crosland.    Illustrated  by  B.  Foster.    Fcp.  8vo,  3s.  6d. 

The  Boat  and  the  Caravan:  A  Pamily  Tour  in  Egypt 

and  Syria.  With  Engravings  on  Steel  from  Original  Drawings. 
Fourth  Edition.     Fcp.  8vo,  cloth,  5s.;  morocco,  8s.  6d. 

The  Young  Student.  By  Madame  Gttizot.  "With  En- 
gravings.   Fcp.,  3s.  6d.  cloth. 

Adventures  of  Robinson  Crusoe,  complete.  Reprinted 

from  the  Original  Edition,  with  Illustrations  by  Stothard.  Crown 
8vo,  cloth,  7s.  6d. 

The  Whaleman's  Adventures  in  the  Southern  Ocean. 

By  the  Rev.  Henry  T.  Cheever.  Edited  by  the  Kev.  W. 
ScoRESBY,  D.D.     Fcp.  8vo,  4s.  6d. 

Parlour  Magic.  New  Edition,  revised  and  enlarged, 
with  the  addition  of  several  Tricks  from  the  Performances  of  Messrs. 
Houdin,  Eobin,  &c.    4s.  6d.  cloth. 

The  Young  Islanders ;  a  Tale  of  the  Seaward-House 
Boys.     By  Jefi'erys  Tayior.     Tinted  plates,  fcp.,  3s.  6d.  cloth. 

Child's  First  Lesson  Book.  Many  Cuts,  square  cloth, 
3s.  6d. ;  coloured  Plates,  6s. 
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Bingley's  Tales  about    Birds;     illustrative  of  their 

Nature,  Habits,  and  Instinct.    Plates,  Ss.  cloth. 

Bingley's  Tales  about  Travellers;  their  Perils,  Ad- 
ventures, and  Discoveries.    Plates,  3s.  cloth. 

Bingley's  Tales   of  Shipwreck,  and  other  Disasters  at 

Sea.     Plates,  Ss.  cloth. 

Bingley's  Stories ;  illustrative  of  the  Instinct  of  Animals, 
their  Characters  and  Habits.     Plates,  3s.  cloth. 

Bingley's  Stories  about  Dogs;    illustrative  of  their 

Instinct,  Sagacity,  and  Fidelity,  with  Plates  by  Thomas  Laitdsber. 
Ss.  cloth. 

Bingley's  Stories  about  Horses ;   illustrative  of  their 

Intelligence,  Sagacity,  and  Docility.     Plates,  3s.  cloth. 

Bingley's  Bible  Quadrupeds ;  the  Natural  History  of 

the  Animals  mentioned  in  Scripture.    Plates,  3s.  cloth. 


Original  Poems  for  My  Children. 

Profusely  Illustrated,  23.  6d.  cloth. 


By  Thomas  Millee. 


(xeorge  Cruikshank's  Fairy  Library.      Edited  and 

Illustrated  by  George  Crvikshakk.  1.  Hop  o'  my  Thumb,  Is. 
2.  Jack  and  the  Bean  Stalk,  Is.  3.  Cinderella,  or  the  Glass 
Slipper,  Is. 

Harry's  Ladder  to  Learning. 


Picture  Books   for  Children.      Price 
6d.  each,  plain ;  Is.  coloured : — 

Harky's  Horn  Book. 

Harry's  Picture  Book. 

Harry's  CorMTRY  "Walks. 

Harry's  Nursery  Songs. 

Harry's  Simple  Stories. 

Harry's  Nursery  Tales. 

Or  the  Six  bound  in  one  volume,  3s.  6d. 
cloth ;  or  with  coloured  plates,  6s. 

Bertie's  Indestructible  Trea- 
sury. Printed  on  Calico,  and  Illus- 
trated with  100  Pictures.  Square 
16ino,  3s.  6d.  cloth. 


Little  Mary's  Books  for  Chil- 
dren. Price  6d.  each,  profusely 
Illustrated  :— 
Primer  ;  Spelling  Book  ;  Reading 
Book  ;  History  of  E.ngla.nd  ;  Scrip- 
ture Lessons  ;  First  Book  of  Poetry; 
Second  Book  of  Poetky  ;  Babes  intbk 
Wood;  Picture  Biddles  ;  Litixk 
Mary  and  her  Doll  ;  Natural  His- 

TOBT. 

Little  Mary's  Treasury,  being 

Eight  of  the  above  bound  in  one 
volume,  cloth,  Ss. 

Little  Mary's  Lesson  Book; 

containing  "  Primer,"  "  Spelling," 
and  "Reading,"  in  One  Volume. 
Cloth,  gilt,  23.  6d. 
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Comical  Story  Books,  with  Coloured  Plates. 


Is.  each. 


1.  Thk  Wra8f,i,8  of  Holmwood, 

2.  The  Wondkrful  Hark  Hcnt. 

3.  Stout  of  Keymass  the  Fox. 


4.  Ladt  Chaffinch's  Ball. 

5.  Alderman  Gobblk. 

6.  A  Comical  Fioht. 


HOME    BOOKS. 

In  Cloth,  One  Shilling  each.  Coloured,  2».  6i. 


Home  Lesson  Books. 

The  Homk  Primer,  nearly  200  Cuts. 

The  Home  Natural  History,  Cuts. 

The  Home  Grammar,  Cuts. 

Or,  in  One  Vol.,  gilt  edges,  plain  3s., 

coloured,  5s.  6d. 


Home  Story  Books. 

The  Well-bred  Doll,  Cuts. 

The  Discontentkd  Chickkns,   Cuts. 

Thk  History  op  Little  Jane  and 

her  New  Book,  Cuts. 

Or,  in  One  Vol.,  gilt  ed!?es,  plain  Ss., 

coloured  5s.  6d. 


INDESTRUCTIBLE    BOOKS. 


Indestructible  Lesson  Books, 


price  Is.  each. 

1.  Alphabet. 

2.  Primer. 

3.  Spelling. 


4.  Expositor. 
3.  Reading 
Book. 


The   Indestructible  Lesson 

Book;  being  the  above  five  in  One 
Volume,  with  125  pictures,  price  5s. 


INDESTRUCTIBLE    PLEA. 
SURE    BOOKS, 

One  Shilling  each.  Coloured. 

1.  BO-PEEP, 

2.  MOTHER     GOOSE. 

3.  HOUSE  THAT  JACK   BUILT. 

4.  WEDDING   OF  COCK   ROBIN. 

5.  DEATH   OF  COCK   ROBIN. 

6.  MOTHER     HUBBARD. 

7.  CAT    AND    MOUSE. 

8.  JENNY  WREN. 

9.  OLD  WOMAN  AND  HER  PIG. 
10.  LITTLE  MAN  AND  MAID. 


MANUALS  OF  INSTRUCTION  AND  AMUSEMENT. 

One  Shilling  each,  neatly  Printed  and  Illustrated. 


1.  Manual  of  Flower  Garden- 
ing for  Ladies.  By  J.  B.  Whitino, 
Practical  Gardener.    Second  Edition. 

2.  Manual   of   Chess.     By 

Charles  Kenny. 

3.  Manual  of  Music.   By  C. 

W.  Manby. 

4.  Manual  of  Domestic  Eco- 
nomy.   By  John  Timbs. 


5.  Manual  of  Cage  Birds.    By 

a  Practical  Bird  Keeper. 

6.  Manual  of  Oil  Painting, 

with  a  Glossary  of  Terms  of  Art. 

7.  Manual  for  Butterfly  Col- 
lectors.   By  Abel  Ingpen.    Plates. 

8.  Manual  of   Painting  in 

Water  Colours. 
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PEACTICAL   WORKS   ON   DRAWIXG. 

BY    J.    D.    HARDING. 

Lessons  on  Art ;    or,  tte  Use  of  the  Chalk  and  Lead- 
pencil  Advocated  and  Explained,  etc.   2nd  Edit.,  imp.  8vo,  cloth,  15a. 

The  Guide  and  Companion  to  "Lessons  on  Art" 

Imp.  8vo,  cloth,  123.  6d. 

Lessons  on  Trees.    Folio,  cloth,  I5g. 
Elementary  Art.    Imp.  4to,  253.  cloth. 

Early  Drawing  Book :  Elementary  Lessons.     Sixl^imi- 

bers,  Is.  6d. ;   or  in  cloth,  10s.  6d. 


BY    MONS.    JULIEN. 

Studies  of  Heads.     Lithographed  by  T.  FArRT.*xT>.     Six 
Xumbers,  2s.  each  ;  or  cloth,  14s. 

The  Human  Figure  :  A  Series  of  Progressive  Studies. 
With  Instructions.      Six  Numbers,  2?.  each;  or  cloth,  143. 

BY    GEORGE    CHILDS, 

Drawing  Book  of    Objects:     Nearly   500   Subjects  for 
young  Pupils  and  Drawing-classes  in  Schools.     Six  Numbers,  Is. 

each  ;  cloth,  7s.  6d. 

Drawing   Book   of  Figures:   Sketches  from  Life  at 

Home  and  Abroad.     Several  hundred  Figures.     Six  Numbers,  Is. ; 
or  bound,  7s.  Gd. 

English  Landscape  Scenery:    Sketches  fit)m  Nature 

for  finished  Copies.     Six  Numbers,  Is.  each;  cloth,  7s.  6d. 
Little    Sketch    Book:      Easy    Studies    in    Landscapes, 
Figures,  etc.    Improved  Edition.    Fourteen  Numbers,  6d. ;  or  two 
vols.,  cloth,  48.  each. 


Phillips's  Etchings  of  Familiar  Life.     Three  Num- 
bers, is.  6d. 

Sutcliffe's  Drawing  Book  of  Horses.     Six  Numbers, 

Is. ;    cloth,  73.  6d. 

Worsley's  Little  Drawing  Book  of  Landscapes,  etc. 

Fourteen  Numbers,  6d. ;  or  2  vols,  cloth,  4s.  each. 
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MISCELLANEOUS  WOEKS. 


The  Bible  Collectors;  or  Principles  In  Practice.  By 
L.  N.  R.,  Author  of  "The  Book  and  Its  Story."  Fifth  Thousand, 
revised  and  enlarged,  18mo,  cloth,  Is. 

Williams's  Sjrmbolical  Euclid,  chiefly  from  the  Text  of 

Dr.  Simson.     Adapted  to  the  use  of  Students,  by  the  Eev.  J.  M. 
Williams,  of  Queen's  College,  Cambridge.    New  Edition,  6s.  6d. 
cloth ;  7s.  roan.     An  8vo  Edition  may  also  be  had,  7s.  cloth. 
*,•  This  edition  is  in  use  at  many  of  the  Public  Schools. 

King's  Interest  Tables,  on  Sums  from  One  to  Ten 

Thousand  Pounds.  Enlarged  and  improved,  with  several  useful 
Additions.  By  Josei'h  King,  of  Liverpool.  In  one  large  vol. 
8vo,  21s. 

Health  for  the  Million  and  Manual  for  the  Toilette,  with 
Hints  on  the  Physical  Training  of  Children,  and  the  Treatment  of 
Invalids  and  Old  Age ;  also  the  Means  of  Averting  the  Noxious 
Agents  in  general  use  in  the  principal  Arts  and  Trades.  By  Wm. 
Jones,  F.S. A.,  Author  of  "How  to  Make  Home  Happy."  Fop., 
cloth,  4s.  6d. 

How  to  Make  Home  Happy;  or.  Hints  and  Cautions 
for  All.  With  Five  Hundred  Odds  and  Ends  worth  remembering. 
By  William  Jones,  F.S.A.     Small  Svo,  4s.  6d.  cloth. 

Panoramic  View  of  Palestine,  or  the  Holy  Land,  before 

the  Destruction  of  Jerusalem,  depicting  the  sites  of  the  various 
localities  mentioned  in  Scripture.  With  Keferences.  In  a  folding 
cloth  case.  Plain,  2s.  6d. ;  coloured,  3s.  6d.  On  sheet,  plain, 
Is.  6d. :  coloured,  2s.  6d. 


TILT'S    CABINET    LIBRARY   EDITIONS. 

1.  Dr.  Johnson's  Lives  of  the  English  Poets. 

2.  Boswell's  Life  of  Johnson. 

3.  Oliver  Goldsmith's  Works. 

4.  Hervey's  Meditations  and  Contemplations. 

*,*  These  Works  are  clearly  and  beautifully  printed  by  Whittingham ;  each 
comprised  in  a  handsome  fop.  Svo  volume.  Their  elegance  and  cheapness  render 
them  very  suitable  for  Presents,  School  Prizes,  or  Travelling  Companions. 
Price  68.  each,  neatly  half-bound  in  morocco ;  or,  9s.  calf  extra. 

"Tilt's  Edition"  must  be  specified  in  ordering  the  above. 
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Proverbs  of  All  Nations,  Compared,  Explained,  and 
Illustrated.  By  Walter  K.  Kelly,  lormerly  Editor  of  the  "  Fo- 
reign Quarterly  Review."     Fcap.  8vo,  price  3s.  6d.  cloth. 

^   "  The  genius,  wit,  and  spirit  of  a  nation  are  discovered  in  its  proyerba."— 

■^ord  Bacon. 

The  Book  and  its  Story;  a  Xarrative  for  the  Young. 
By  L.  N.  R.,  dedicated  to  the  British  and  Foreign  Bible  Society, 
with  an  Introductory  Preface  by  the  Eev.  T.  Phillips,  JubUee 
Secretary.  Eleventh  Edition,  on  fine  paper,  with  a  new  Plate,  "  The 
First  Reading  of  the  Bible  in  Old  St.  Paul's,"  engraved  expressly 
for  this  edition.     Crown  Svo,  cloth,  price  43. 

The  Book  and  its  Story.  Twelfth  and  People's  Edition. 
Seventy-second  Thousand.  Price  2s.  in  paper  boards  or  limp  cloth ; 
23.  6d.  cloth  boards ;  ditto,  gilt  edges,  3s. ;  handsomely  bound  in 
morocco,  Ss. 

The  Book  and  its  Story,  in  the  French  Language, 

having  been  issued  by  the  Soci^te  des  Livres  Religeux  a  Toulouse, 
the  Publishers  of  the  English  Edition  have  imported  a  quantity  for 
the  use  of  Schools,  and  Students  of  the  French  Language.     Price  43. 

The  Book  and  its  Story,  in  the  German  Language ; 

with  a  Preface  by  Dr.  F.  W.  Kbummachee.     Price  4s.  cloth. 
"  This  is  an  entire  translation  of  that  noble  Ensrlish  work,  of  which  Dr.  Osteriaff, 
of  Basle,  had  already  given  us  an  abstract.    No  one  would  suspect  from  the  simple 
headings  of  this  attractive  and  popular  volume,  that  they  are  the  doors  to  such 
tre;isure-hou3es  of  instruction  and  edilication." — German  liei-ieio. 

The  Book   and  its  Missions,  Past   and  Present. 

A  Monthly  Magazine,  of  which  three  volumes  are  already  pub- 
lished ;  containing  not  only  a  survey  of  the  progress  of  the  Bible 
among  Heathen  nations,  but  France,  Brittany,  Spain,  Italy,  and 
Sardinia  also  pass  under  review.  The  particulars  of  the  Female 
Bible  Missions,  which  are  now  beginning  to  excite  general  inte- 
rest, and  which  are  being  carried  on  in  St.  Giles's,  among  the  dust- 
.  heaps  at  Paddington,  in  "Westminster,  Spitalfields,  Clerkenwell,  etc., 
are  at  present  only  to  be  found  in  these  volumes.  Demy  8vo,  cloth, 
38.,  gilt  edges,  3s.  6d.  each.  Vol  IV.  will  be  published  December 
1.     Continued  in  Monthly  Parts,  at  3d. 

The   History  of  the  Painters  of  all  Nations.    By 

M.  Charles  Blaxc,  late  "  Directeur  des  Beaux  Arts"  of  France. 
The   Illustrations   executed   under   the  artistic   direction   of    M. 
Armexgaud,  of  Paris.     In  one  handsome  volume,  half-roan,  royal 
4to,  price  303. 
♦»*  Only  a  few  copies  of  this  splendid  work  remain  in  print. 
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Memoirs  of  the  Queens  of  Prussia.   By  Emma  Whlshee 

Atkinson.  This  work  especially  includes  the  period  between 
1701,  the  date  of  Frederic  the  First's  assumption  of  the  title  of 
King,  and  the  present  time,  and  is  intended  to  describe  the  lives, 
and  as  much  as  can  be  ascertained  of  the  private  history  of  the  six 
Princesses  who  bore  the  titles  of  Queens  of  Prussia  during  that 
period.     Demy  8vo,  price  10s.  6d.  cloth. 

St.  Leonard  ;  or,  The  Missionary  :  A  Vision.  The  sceLe 
of  the  Poem  is  laid  in  India  in  the  days  of  Akbar  ;  the  hero  suffers 
death  at  an  auto  dafe  at  Goa.    Price  3s,  6d.,  12mo,  cloth. 

The  Ladies'  Drawing-room  Book;  Containing  upwards 

of  Thirty, magnificent  Engravings,  with  Sixty-four  Pages  of  appro- 
priate Text.  Also,  104  Pages  of  full  Directions  for  working  in 
Crochet,  Point  Lace,  Embroidery,  &c. ;  with  Explanatory  Engrav- 
ings, consisting  of  nearly  100  Patterns  in  every  department  of 
Ladies'  "Work.     Price  lOs.  6d.,  elegant  cloth,  gilt  edges. 

This  beautiful  work  will  never  be  reprinted,  and  but  a  very 
few  copies  remain  in  print. 

Daniel  Webster's  Great  Orations  and  Senatorial 

Speeches  ;  comprising  his  Eulogies  on  Adams  and  Jefferson  ;  Ora- 
tions on  the  First  Settlement  of  New  England ;  on  the  Bunker-Hill 
Monument ;  and  his  Reply  to  Hayne  on  the  Sale  of  Public  Lands, 
&c.  "With  a  beautifully-engraved  Portrait  of  Mr.  Webster.  Price 
2s.,  in  handsome  cloth  boards. 

MISS    KENNEDY'S    NEW    NOVEL. 

Shreds  and  Patches;  or,  Pathos  and  Bathos.  A  Tale 
of  Fashionable  Life.  By  Jane  Kennedy.  Crown  8vo,  handsome 
cloth,  3s.  6d. 

*'  The  work  is  admirably  written,  and  being  pervaded  by  a  healthy  and  improv- 
ing tone,  it  may  safely  be  placed  in  the  hands  of  the  young  of  both  sexes,"— 
Morning  Post. 

The  Balance  of  Beauty;  or.  The  Lost  Image  Re- 
stored.  By  Jane  Kennedy,  Author  of  "  Sketches  of  Character," 
"Julian,"  "Young  Maids  and  Old  Maids,"  "Things  New  and 
Old,"  &c.     Price  3s.  6d.,  neatly  bound  in  cloth. 

"  Miss  Kennedy  may  take  it  for  granted  that  those  who  judge  purely  iipon  the 
merits  of  her  literary  performances,  and  with  thorough  impartiality,  will  do  her 
the  justice  to  inform  the  public  that  her  last  tale  shows  abundant  proofs  of  clever- 
ness, a  shrewd  appreciation  of  character,  and  an  earnest  disposition  to  be  useful 
for  the  promotion  of  sound  learning  and  accurate  religious  training.  We  have 
come  to  this  conclusion  after  a  careful  perusal  of  '  The  Balance  of  Beauty,'  and 
have  much  pleasure  in  recording  such  an  opinion  of  its  merits."— iFeekly 
Metsenger. 
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MiscELLiXEors  Works — Continued.^ 

The  Wit   and  Opinions  of  Douglas  Jerrold.     A 

Collection  of  the  Bright  Thoughte,  Pungent  Sarcasms,  and  Words 
of  "Wisdom  uttered  by  this  celebrated  man.  Edited  by  his  Son. 
Small  8vo,  price  23.  6d'. 

Recollections  of  a  Detective  Police  Officer.    Second 

Series.  By  Waters.  Being  a  Collection  of  Incidents  of  the  same 
thrilling  interest  as  those  contained  in  the  First  Series.  Price  is.  6d. 

Lionel  Fitzgibbon  and  Ms  Parrot.    lUustrated.    By 

the  Author  of  "The  Balance  of  Beauty,"  &c.  A  nice  Present 
for  Boys  and  Girls.     Price  Ss.  6d.,  cloth  gilt. 

Tbe  Angler's  Complete  Gnide  to  the  Rivers  and  Lakes 
of  England.  By  Egbert  Blakey,  Ph.D.  Xew  and  Revised 
Edition,  fcap.,  "with  an  Illustration  by  Birket  Foster,  and  an  Illus- 
trated Wrapper.     Price  2s.,  boards. 

The  Life  of  Alexis  Soyer.  By  his  Two  Secretaries. 
Containing  a.  number  of  Receipts  never  before  published  ;  a  com- 
plete system  of  Vegetarian  Dietary;  a  proposition  for  a  College  of 
Domestic  Servants,  etc.     Price  28.,  ornamental  boards. 

"  To  read  the  book  i8  to  learn  tkat  the  life  of  a  cook  may  not  be  without  high 
aspirations  and  entertaining  incidents." — 3[oming  Pott. 

"The  unpublished  receipts  and  odds  and  ends  of  gastronomy  are  worth  the 
money  charged  for  the  whole  affair." — Morning  Herald. 

Hints  for  the  Table;  or,  the  Economy  of  Good  Living, 
■with  a  few  words  on  Wines.     Price  2s.  6d. 

"  This  is  a  wonderful  book." — Morning  Slar. 

The  Gonrmet's  Guide  to  Rabbit-Cooking ;  or,  How 

to  Cook  a  Rabbit  in  One  Hundred  and  Twenty-four  different 
ways.    Price  Is. 

Seven  Hundred  Domestic  Hints  in  every  branch  of 

Family  Management.     By  a  Lady.    Price  2$.  6d. 
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HORTICtlLTUEE,  GARDENING,  ETC. 


^he  Cottage  Gardener's  Dictionary.    Describing  the 

Plants,  Fruits,  and  Vegetables  desirable  for  the  Garden,  and  ex- 
plaining  the  Terms  and  Operations  employed  in  their  cultivation  ; 
S  with  an  Alphabetical  List  of  Synonyms.  Edited  by  G.  W.  John- 
son, Esq.,  Editor  of  "The  Cottage  Gardener,"  &c.  &c.  Third 
Edition.     Crown  8vo,  strongly  bound  in  cloth,  8s.  6d. 

Tl^enny's   Handbook  to    the    Flower-Garden  and 

Greenhouse ;  comprising  the  Description,  Cultivation,  and  Ma- 
nagement of  all  the  popular  Flowers  and  Plants  grown  in  this 
country ;  -with  a  Calendar  of  Monthly  Operations  for  the  Flower- 
garden  and  Greenhouse.  Just  published,  a  new  and  thoroughly 
revised  Edition.  By  George  Glenny,  Editor  of  the  "  Gardener's 
dener's  Gazette,"  and  the  "  Gardener  and  Practical  Florist,"  &c. 
&c.     Crown  8vo,  cloth,  gilt  edges,  price  5a.  6d. 

Glenny's  Catechism  of  Gardening.     Containing  the 

Elements  of  Practical  Gardening,  or  Plain  Questions  and  Answers. 
Arranged  for  the  use  of  Schools,  by  the  Rev.  J.  Edwakds,  Second  • 
Master  of  King's  College,  London ;  and  particularly  adapted  for 
Agricultural  and  Village  Schools.     18mo,  sewed,  9d. 

Glenny's  Garden  Almanac,  and  Florist's  Directory  for 
1860 — 23rd  year ;  containing  the  Management  of  an  Amateur's 
Garden  during  the  Year ;  New  Plants,  Flowers,  &c.,  to  come  out 
in  the  Spring,  and  other  useful  information.     Price  Is. 

The    Vegetable     Kingdom,    and     its     Products. 

Serving  as  an  introduction  to  the  natural  system  of  Botany,  and  as 
a  Text-book  to  the  study  of  all  vegetable  products  used  in  the  arts, 
manufactures,  medicine,  and  domestic  economy,  arranged  according 
to  the  system  of  De  CandoUe.  Illustrated  with  nearly  300  En- 
gravings, and  containing  an  enumeration  of  7,000  Genera,  and  4,000 
Synonymes,  representing  about  100,000  species  of  Plants.  By 
Robert  Hogg,  author  of  "British  Pomology,"  "The  Manual  of 
Fruits,"  and  Co-editor  of  "  The  Cottage  Gardener."  Crown  8vo, 
handsome  cloth,  10s.  6d. 

Manual  of  Flower  Gardening  for  Ladies.    By  J.  B. 

Whiting,  Practical  Gardener.     Royal  24mo,  sewed,  price  Is. 
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TREATISES  OX  THE  EOBEETSOXIAX  METHOD. 


German  Without  a  Master.    Sixth  Edition.  ACohtm 

of  LesMUB  in  die  German  IrfDigoage.  FIBSr  SERIES:  CSontainini 

Introdnebxy  Ezerdaea  in  Ssjumie,  Wunvfl^  and  SrsAXiHe  Guti 

-  MAK,  as  veil  as  a  simplified  Mefliod  of  Dedining  tiie  Nouns,  nen^ 


spnblished;  togeOier  with  full  Instractians  Cor  tibe  Gindan^ 
of  tiw  Learner  in  pnmoandng  the  lasoage.    ToBtia.  ^A. 


SEOONDSEBIES:  Containing  Adraneed  Ezerdaes  in  SnAini^ 
WnmBO,  and  SFBJjaKe  Gkbkah  ;  togeOur  vith  Soles  fiir  C£By 
jirrpifrig  the  Yoha,  and  DiieetiiRis  for  making  use  of  the  Gnjunt 
WumsH  Ghakacteb.    PdeeSsL 

TIHRO  RKRTKS :  Containing  Condading  "FrrTmspa  aa  Bbaddki^N 
WnnxH^  and  SvBAKnte  Gkbmax;  and  IMreetiana  £c  the  Leaner 
in  eontinuing  tiie  Stnd^  of  the  I^ngnage.    Frioe2& 


The  -vhols  Ooatse  of  Eightem  Leawns  narf  be  had,  neaflf  bound  in 
dflth,  lettered,  pice  7s.  6d. 

French  Without  a  Master.     Fiftieth  Thonsand. 

CooneirfLeaaons  in  the  French  Langnage.  Containing  an  Ebqlanft- 
tion  of  the  dbief  Idiomatie  DiffieoltiesoftheLangnage,  aPnctieal 
Inlrodnetion  to  Frendi  Converaatian,  andaeoa^ete  Treatise  on 


the  Pronondation.    Intended  fiir  die  Use  of  Peraons  stn^ii^  die 
Language  vidioat  the  aid  of  a  Teaeha.    Eriee  21b. 

ipanish  WithOfOt  a  Master.   Eonrth  Editioii.    AConne 
of  Lenona  in  the  Spanish  Langoi^:  Conbuning^  a  General  Yievof 


the  Languge  vidioat  a  Mutac    Friee  2iB. 

Latin  Wlthont  a  Master.  liTew  Edition.  A  Conne 
of  Leaaons  in  the  Latin  Language:  Containing  a  General  Tlev  of 
the  Stnieture  of  the  Lmgnage,  Ezerdaes  in  Beading  and  SpeaUng 
Latin,  tegcdia  with  a  cooiqplete  Treatise  on  die  Modem  Ei^jKA 
PronnnriadonoftiieLaa^iii^e.  PdceSs. 

ItaEan  Without  a  Master.  A  Course  of  Lessons  in 
-he  Italian  Langoage.    Pnce  28. 

English  Without  a  Master.  A  Coarse  of  Lessons 
in  the  Engliah  Language.    Price  2b. 
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A  HANDSOME  ADDITION  TO  A  BOOK-CASE. 

Now  ready,  Vols.  I.  to  VI.,  handsomely  bound,  price  7s.  6d.  each, 

THE    NATIONAL    MAGAZINE. 

A  Journal  devoted  to  Literature  and  Art,  and  equally  an  organ  of  both 
— an  Art  Magazine,  but  not  one  to  which  Literature  is  merely  inci- 
dental; a  Literary  Magazine,  but  not  one  to  which  Art  is  a  mere 
adjunct.  Among  the  contributors  are  included  II.  B.  Brough,  Dr. 
DoRAN,  H.  Sutherland  Edwards,  Isa  CrakJ,  Miss  Muloch,  West- 
land  Marston,  J.  Hollingshead,  Anna  Blackwell,  the  Author  of 
"A  Trap  to  Catch  a  Sunbeam,"  and  a  phalanx  of  other  literary  talent 
too  numerous  to  mention. 

Attractiveness  of  subject  and  of  treatment  is  studied  in  every  de- 
partment. Tales  by  acknowledged  authors  occupy  considerable  space  ; 
reviews ;  essays ;  varieties  of  travel  and  adventure ;  humorous 
sketches ;  and  occasional  reports  of  public  matters,  find  due  place ; 
thus  forming,  altogether,  whether  regarded  from  a  literary  or  aa 
artistic  point  of  view,  a  Magazine  of  surpassing  interest  and  beauty. 

This  interesting  and  valuable  magazine  may  also  be  had  in  Parts  at 
lOd.  and  Is.,  a  small  number  of  each  (parts  1  to  36)  being  still  obtain- 
able. Subscribers  who  possess  imperfect  sets,  and  who  are  desirous  of 
completing  them,  should  do  so  immediately,  there  being  only  a  limited 
number  of  sets  remaining  in  print.     Cases  for  binding,  2s.  each. 


Price  Threepence,  Monthly, 

THE     BOOK    AND    ITS    MISSIONS; 

Dedicated  to  the  British  and  Foreign  Bible  Society,  and  to  the 
friends  of  Bible  Circulation  throughout  the  world.  Edited  by 
L.  N.  E.,  author  of  the  "  Book  and  its  Story."  The  Book  of 
God  itself  is  shown  to  map  out  the  whole  world  into  five  divisions 
by  its  own  reception  in  it. — Past  and  Present.  It  may  be  traced 
to  the  Ancient  Church,  which  primarily  received  it — to  the  lands 
where  the  Priests  now  Hide  it  from  the  People— to  those  where 
a  False  Book  has  supplanted  it — to  those  where  it  is  yet  un- 
known—and  finally  to  the  Protestant  countries,  from  whence  it  goes 
forth  to  be  the  Light  of  the  Earth.  This  progress  is  illuminated  in 
The  Book  and  its  Missions  by  historical  and  geographical  details, 
carefully  collected  from  the  best  authorities,  in  order  to  interest  the 
general  reader,  and  to  afford,  especially  to  the  young,  a  more  realising 
sense  of  the  mighty  work  the  Bible  is  accomplishing  "afar  off,"  and 
"near  home."  While  the  principles  of  the  Bible  Society  do  not  per- 
mit its  office  bearers  to  accept  the  responsibility  of  editing  such  a 
magazine  as  the  present,  it  yet  enjoys  their  unqualified  recommend- 
tion,  and  much  of  the  matter  passes  under  their  direct  supervision. 

Nos.  1  to  46  are  all  in  print ;  also  in  Vols.,  cloth,  plain,  3s. ;  or  gilt 
edges,  3s.  6d.  Vols.  I.  II.  III.  are  now  ready.  Vol.  IV.,  and  Vols. 
III.  and  IV.  bound  together,  will  be  published  December  1st. 
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yow  ready,  a  greatly  Enlarged  Edition,  vnth  Several  Hundred 
additional  Memoirs,  smaU  8vo,  896  pp.,  12s.  6d.  cloth. 


MEN  OF  THE  TIME 


EMINEJS^T  LIVING  GHARACTEKS 


AUTHORS  ENGINEERS  POETS 

AKCHITECTS  JOURNALISTS  POLITICIANS 

ARTISTS  LAWYERS  SAVANS 

COMPOSERS  MEN    OF   SCIENCE  SCULPTORS 

CAPITALISTS  MONARCHS  STATESMEN 

DRAMATISTS  NOVELISTS  TRAVELLERS 

DIVINES  PAINTERS  VOYAGERS 

DISCOVERERS  PHILANTHROPISTS  WARRIORS,  <fcc. 


BIOGRAPHICAL  SKETCHES  OF  CELEBRATED 

WOMEN  OF  THE  TIME. 


The  utility  and  importance  of  a  work  containing  Biographic 
Sketches  of  Eoi-opeaii  personages,  who  are  daily  performing 
memorable  services  to  mankind — 'labouring  in  the  cause  of 
philanthropy  or  religion — ministering  to  the  progress  of  art 
or  science — associating  their  names  inseparably  with  law  or 
literature — and  leading  great  armies  in  the  field  or  great 
parties  in  the  senate, — will  be  questioned  by  few  free  from 
prejudice  and  competent  to  form  an  opinion.  Such  a  work  is, 
of  course,  calculated  to  impart  instruction,  as  well  as  to  afford 
amusement ;  and  the  popularity  of  "  Men  of  the  Time"  is  suffi- 
ciently attested  by  the  welcome  which — in  spite  of  omissions 


and  imperfections  unavoidable  in  first  appearances  of  so  am- 
bitious a  character — former  editions  have  received  from  the 
reading  public.  In  this  respect,  it  is  hoped  the  present  edition 
will  not  be  less  fortunate  than  its  predecessors. 

The  plan  and  objects  of  this  work  are  so  clearly  indicated 
in  its  title-page,  that  it  becomes  unnecessary  to  expatiate  on 
these  subjects.  It  had  its  origin  in  the  aspiration  of  a  dis- 
tinguished journalist,  over  whom  the  grave  has  now  closed,  to 
fill  a  place  previously  unoccupied  by  any  of  the  multifarious 
Books  of  Eeference  which  the  industry  and  enterprise  of  the  age 
have  provided  for  almost  every  class  of  the  community.  We 
had  numerous  records  of  the  aristocracy  of  birth,  and  even  of 
wealth:  we  had  Peerages,  and  Histories  of  the  Landed  and 
Commercial  Gentry  of  the  United  Kingdom ;  we  had  Red  Books, 
Court  and  Imperial  Calendars,  Parliamentary  Guides,  and  Post- 
Office  Directories,  which  left  no  official  dignity,  no  civil  service 
unchronicled.  We  had  lists  also  of  Military  and  Naval  Officers, 
and  of  the  Clergy,  which  set  forth  with  laudable  exactness  the 
heroic  deeds,  rank,  or  emoluments  of  the  members  of  these 
most  important  professions.  Lawyers  and  Politicians  had  also 
their  respective  muster-rolls.  But  the  Aristocracy  of  Genius 
had  been  left,  hitherto,  without  any  special  record  of  its  deserts. 
The  aim  of  the  following  pages  is  to  furnish,  in  as  compact  a 
form  as  possible,  a  series  of  Biographical  Sketches  of  eminent 
living  persons  in  all  parts  of  the  civilized  world ;  one  which, 
limited  to  no  particular  class,  addresses  itself  to  all ;  thus  pre- 
senting the  largest  body  of  contemporary  biography  which  has 
hitherto  appeared  in  this  or  any  other  country.  A  preface  to  a 
book  whose  character  may  be  ascertained  by  a  glance  at  the  title- 
page  and  table  of  contents,  would  appear  to  be  almost  unne- 
cessary ;  but  as  perfection  is  rarely  attained  under  any  circum- 
stances, and  can  hardly  be  looked  for  in  a  work  which  embraces 
so  large  a  body  of  dates  and  facts  as  will  be  found  in  the  follow- 
ing pages,  a  few  words  in  explanation  of  the  difficulties  which 
have  attended  its  compilation,  and  the  means  which  have 
been  adopted  to  overcome  them,  may  not  be  considered  super- 
fluous. 


3 

Necrologies  of  eminent  persons  are  doubtless  among  the 
most  valuable  and  instructive  products  of  literary  industry; 
but  the  materials  of  which  they  are  composed  may  often  be 
obtained  by  mere  "  pains  and  pulling  down  of  books."  Even 
when  derived  almost  entirely  from  unpublished  documents, 
the  biographer  has  seldom  to  go  far  a-field  for  his  materials ; 
for  they  are  usually  furnished  to  him  in  bulk — to  be  ana- 
lysed, balanced,  and  appropriated  at  his  leisure.  With  the 
biography  of  living  characters,  however,  the  case  is  widely 
different.  The  data  are  far  less  accessible,  and  even  those 
which  have  found  their  way  into  print  are  of^en  so  highly 
coloured  by  party  or  professional  pi-ejudice,  that  it  requires 
no  ordinary  care  and  discrimination  to  separate  the  grain 
from  the  chaff.  Official  records  do  not,  indeed,  fall  within 
this  category ;  but  such  repertories  supply  little  beyond  the  dry 
husks  of  biography.  After  all  has  been  gleaned  that  can  be  col- 
lected from  them,  much  is  still  indispensable  that  can  only  be 
derived  from  private  records,  and  in  many  instances  we  have  had 
to  rely  altogether  on  such  resources.  Indeed,  had  it  not  been 
for  the  assistance  which  has  thus  been  afforded  to  us  in  the  pro- 
secution of  our  task  by  a  numerous  body  of  private  correspondents, 
who  have  either  supplied  us  with  facts  themselves  or  have  enabled 
us  to  verify  those  which  we  have  obtained  elsewhere,  these  pages 
could  never  have  approached  the  form  they  have  now  gradually 
assumed.  Among  the  difficulties  of  such  an  undertaking,  which 
it  has  not  been  possible  to  obviate  altogether,  has  been  that  of 
establishing  such  a  standard  of  selection  as  would  have  enabled 
us  to  allocate  the  amount  of  space  allotted  to  the  respective  names 
in  more  strict  accordance  with  their  relative  claims.  In  some 
ustances,  in  which  more  minute  details  would  have  been  desirable, 
zhe  means  of  obtaining  them  were  not  within  our  reach.  In 
others,  the  value  of  the  materials  may  have  tempted  the  respective 
•vriters  to  exceed  their  prescribed  limits ;  while  on  more  than  one 
occasion  the  discrepancy  has  been  caused  by  circimistances  purely 
iiccidental. 

In  the  memoirs  which  have  been  introduced  of  crowned  heads 
f  nd  their  ministers,  some  description  has  been  given  of  the  policy 


peculiar  to  each  court  and  government ;  and  in  those  of  men  of 
letters  and  of  science,  of  artists,  philosophers,  &c.,  analyses  have 
been  included  of  their  respective  works  and  discoveries,  which 
will  enable  the  reader  to  form  some  notion  of  their  real  claims 
upon  public  notice:  thus  rendering  the  work  a  compendious 
Handbook  of  Contemporaiy  History.  It  ought,  however,  to  be 
mentioned,  that  no  attempt  has  been  made  to  reduce  the  political 
opinions  conveyed  by  the  respective  writers  of  these  sketches  to 
any  uniform  standard.  Men  of  all  politics,  whose  general  claims 
upon  public  attention  have  entitled  them  to  honourable  mention 
in  its  pages,  have  received  their  due  meed  of  praise,  without  refe- 
rence to  their  political  bias.  Even  nolitical  acts  of  questionable 
prudence,  which  appear  to  have  been  dictated  by  conscientious 
and  patriotic  motives,  have  been  duly  respected. 

The  present  edition  of  "  Men  of  the  Time"  cannot  claim  the 
merit  of  very  closely  approaching  perfection.  Nevertheless  it 
will  be  recognised  as,  in  many  respects,  comparing  advantage- 
ously with  its  predecessors.  Errors  have  been  corrected,  omis- 
sions supplied,  the  pruning-hook  applied  where  obviously  neces- 
sary, and  sketches  of  more  than  sixty  living  celebrities  included 
among  those  that  formerly  appeared.  As  many  of  these  hold 
high  rank  in  their  various  professions,  and  bear  names  known 
and  respected  throughout  Europe,  this  addition  will  be  deemed 
by  no  means  unimportant. 


LONDON : 
W.  KENT  &  CO.  (LATE  D.  BOGUE),  86,  FLEET  STREET. 


^Ubcrttsements. 


Bg  l^cr  fflajestg's  Eogal  Hctters  patent. 

CONDY'S    CONCENTKATED    PUEE    MALT    VINEGAE. 

GUARANTEED  TO   BE  FREE   FROM  SULPHURIC  AND    EVERY 

OTHER  MINERAL  ACID. 

Testimonial  from  DR.  HASSALL,  Analyst  to  the  Lancet  Commission. 

"  The  Vinegars  are  purf  and  unadulterated,  not  containing  a  particle  of  free 

sulphuric  acid,  or  any  other  adulterating  ingredient  whatsoever. 

"  They  are  bright  and  clear,  refreshing  to  the  taste  and  smell,  and  in  every 
respect  well- manufactured  and  ^vholesome  Vinegars. 

(Signed)         "ARTHUR  H.  HASSALL,  M.D." 
From  HENRY  LETHEBY,  M.B.,  Prof essor  of  Chemistry  and  Toxicology 
in  the  Medical  College  of  the  London  Hospital,  CkemiciU  Referee  and 
Officer  of  Health  of  the  Citu  of  London. 

"  Laboratory,  London  Hospital,  Sept.  23rd,  1854." 
•'  I  have  submitted  the  samples  of  vinegar  which  you  forwarded  to   my 
Laboratory  for  Analysis,  and  I  have  to  report  that  they  are  entirely  free  from 
nncombined  sulphuric'  acid,  and  that  they  are,  in  point  of  strength,  aroma,  and 
flavour,  the  best  Malt  Vinegars  of  English  commerce. 

(Signed)        "  HENRY  LETHEBY,  M.B." 

FAMILIES,  by  using  this  delicious  Vinegar,  ensure  purity,  and  effect  a  saving 

ofoO  per  cent.    Sold  by  the  Trade,  in  bottles  labelled  and  capsuled.    AVholesale, 

63,  Kingr  "WiUiam  Street,  London  Bridge,  E.C. 

Six  Quart  Sample  seut  free  to  any  Railway  for  3s.  6d. 
Supplied  to  Her  Majesty's  Government,  theCouncU  "for  India,  the  Peninsular 
and  Oriental  Steam  Navigation  Company,  the  United  States  Mail  Steamers, 
Public  Hospitals,  Poor  Law  Unions,  Institutions,  Club  Houses,  &c. 

CONDT'S     PATENT    FZiTTID, 

OR  NATURAL  DISINFECTANT, 
Not  only  deodorizes  but  disinfects  perfectly,  and  destroys  for  ever  the  cause  of 
infection;  is  not  poisonous,  as  it  maybe  used  to  purify  water;  evolves  no  noxious 
or  unpleasant  gas  in  removing  smells  from  drains,  cesspools,  manure  heaps,  and 
any  form  of  decomposing  vegetable  and  animal  substances;  cannot  be  mistaken  for 
any  other  fluid,  thereby  preventing  death  and  disease,  which  have  often  resulted 
from  other  disinfectants ;  and  is  the  best,  the  safest,  the  cheapest,  and  the  most 
pleasant  disinfectant  ever  introduced. 

Frorn  the  Minute  of  the  General  Board  of  Health,  on  Disinfection  and 
Deodorization. 
"  Coitdt's  Flttid"  is  called  in  the  above  Minut«  "  a  true  diginfeetant,"  as 
distinguished  from  others  which  are  merely  Antiseptics  and  Deodorizers. 

See  pages  7,  11,  13,  14,  &c. 
From  PROFESSOR  HOFFMAN,  of  the  Sogal  College  ofChemi^ry. 
"  The  remarkable  facility  with  which  these  substances  give  off  their  oxygen  to 
other  bodies  being  taken  into  consideration,  the  idea  of  using  these  salts  as  deo- 
dorizers aud  disinfectants  appeared  to  me  a  priori  a  most  happy  conception  ; 
but  I  was  scarcely  prepared  for  the  extraordinary  effects  which  they  are  capable 
of  producing,  when  employed  for  this  purpose.    Water  taken  irom  stagnant 
ponds,  with  their  organic  contents  in  a  state  of  most  active  putrefaction,  and 
emitting  the  most  repulsive  odour,  may  be  deprived  of  every  trace  of  unpleasant 
smell  instantaneously,  and  by  comparatively  small  quantities." 
From  the  "  Times"  of  July  5th,  1858. 
"  Nothing  could  be  more  complete  than  the  success  of  the  Fluid." 

From  the  "  Morning  Chronicle,"  July  llth,  1858. 

"  The  matter  is  of  so  much  importance  that  we  feel  bound  to  record  our  sense 

of  the  perfect  success  of  the  experiment  we  witnessed,  and  of  the  extreme  value 

of  the  invention,  both  in  a  sanitary  and  economic  point  of  view." 

Sold  in  Quart  Bottles  2s.,  Pints  Is.,  Half-pints  6d.,  and  in  bulk  5s.  per  Gallon. 

63,  Kingr  "WiUiam  Street,  Iiondon  Bridge,  B.C.  1 


BANK    OF    DEPOSIT. 

NATIONAL  ASSUKANCE  AND  INVESTMENT  ASSOCIATION. 


ESTABLISHED  MAY,  1844. 

EMPOWEKED  BY  SPECIAL  ACT  OF  PARLIAMENT. 

CAPITA!.   STOCK,  £100,000. 


OBJECTS     OF    THE    COMPANY. 

This  Compant  was  established  in  1844,  for  the  purpose    of  opening  to  the 
public  an  easy  and  safe  mode  of  Investment,  with  a  high  rate  of  Interest. 

PLAN  OF  OPEEATIONS. 


The  Bank  of  Deposit  differs  from  ordinary  Banks  in  the  mode  of  employing 
Japital — money  deposited  with  this  Company  being  principally  lent  upon  well- 
secured  Life-Interests,  Reversions  in  the  Government  Funds,  or  other  property 


of  undoubted  value.  This  class  of  investment  yields,  it  is  well  known,  the 
greatest  amount  of  profit,  with  ample  security.  Loans  made  by  the  Company 
are  collaterally  secured  by  policies  of  Assurance  on  the  lives  of  the  Borrowers,  or 
their  nominees,  effected  at  rates  of  premium  which  ensure  the  validity  of  the 
Policies  against  every  possible  contingency,  secure  adequate  profit  to  the  Com- 
pany, and  provide  for  the  expenses  of  management. 

OEDINARY  DEPOSIT  ACCOUNTS. 

Accounts  may  be  opened  with  sums  of  any  amount,  and  increased  from  time  to 
time,  at  the  convenience  of  Depositors.  A  Stock  Voucher,  signed  by  two 
Directors,  is  given  for  each  sum  deposited. 

WITHDRAWAL  OF  OEDINARY  DEPOSITS. 

In  order  that  the  permanent  and  profitable  investments  in  which  the  funds  are 
employed  may  not  be  unnecessarily  disturbed,  power  is  reserved  to  require  six 
months'  notice  of  withdrawal.  It  being,  however,  one  of  the  principal  objects  of 
the  Institution  to  unite  a  popular  system  of  investment  with  the  greatest  pos- 
sible accommodation  to  the  pubhc,  the  Board  have  power  to  dispense  with  notice, 
and  to  allow  parties,  in  cases  of  necessity,  to  withdraw  the  whole  or  any  portion 
of  their  Deposits  on  Special  AppUeation. 

RATE  AND  PAYMENT  OF  INTEREST. 

The  Interest,  which  has  never  been  less  than  Five  per  Cent,  per  Annum  on 
Ordinary  Deposits,  is  ^payable  in  January  and  July,  on  the  amount  standing  in 
the  name  of  the  Depositor  on  the  30th  June  and  31st  December,  and  for  the  con- 
venience of  parties  residing  at  a  distance,  may  be  received  at  the  Branch  Offices, 
or  remitted  through  Country  Bankers. 

SPECLflJ,  DEPOSITS. 

Deposits  made  by  Special  Agreement  for  fixed  periods  can  he  withdravm  williout 
notice.  Deposits  will  also  he  received,  aruL  Interest  allomed  thereon,  at  the  following 
rates,  until  further  notice  : 

With  one  month's  notice  of  withdrawal    ....    2^  per  cent,  per  annum. 
„    two  „  „  „  ....    3         „ 

„    three         „  „  „  .     .    .     .    3^ 

„    four  „  „  „  ....    4  „  „ 

„    six  and  upwards  „  ,,  .    .    .    .    5  ,,  ,, 

3,  Pall  Mall  East,  London,  S.W.  PETEE  MORBISON, 

14ith  Decemher,  1858.  Managing  Director. 


Forms  for  opening  accounts  may  be  obtained  at  any  of  the  Branches  or  Agencies, 
or  will  be  sent,  post  free,  on  application. 
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CHUBB'S  LOCKS  AND  FIREPROOF  SAFES. 

QHUBB'S    LOCKS,  with  all  the  recent  improvements,  give 
perfect  security  from  false  kevs  and  picklocks,  and  abo  detect  any  attempt 
to  open  them.   They  are  made  of  all  sizes,  and  for  every  purpose  to  which  Locks 
are  applied,  and  are  strong,  secure,  simple,  and  durable. 

GREAT  FIRE  AT  WOLVERHAMPTON. 

Gentlemen,  '  Wolverhampton,  iVor.  2Sth,  1857. 

We  cannot  permit  any  time  to  elapse  without  again  addressing  you  in  expression 
of  our  opinion  of  the  great  value  of  your  Fire-proof  Safes. 

In  addition  to  the  one  in  which  our  merchants'  ledgers  and  other  documents 
were  preserved,  we  had  another,  which  stood  in  the  centre  of  our  warehouse. 
This  Safe  was  exposed  to  the  most  ufTESSB  heat  foe  three  days  and  nights, 
and  when  the  beams  in  the  first  instance  gave  way,  it  fell  with  the  burning  mass 
through  two  stories,  quite  thirty  feet,  and  was  buried  in  the  consuming  material. 
We  were  unable  to  get  at  it  tUl  three  days  afterwards  ;  and  on  opening  it  yester- 
day, although  the  exterior  body  had  been  evidently  bed-hot,  the  pafebs  it  cox- 
tahtkd  wbbk  sot  etex  singed.  AVe  may  add  that  the  Locks  were  uninjured, 
as  also  the  Safe. 

Several  gentlemen  present  on  the  opening  expressed  their  surprise  at  this  re- 
markable proof  of  the  security  of  your  Fire-proof  Safes. 

AVe  are,  dear  Sir,  vours  most  respectfuUr, 

Messrs.  Chubb  and  Son.  GEIFFIX  MOREIS,  A>'D  GEITFIS^. 

COMPLETE  ILLUSTBATED  PEICE   LISTS   SE5T  ny  APPLICATION. 

CHUBB  AND  SON, 

57,  St.  Paul's  Cburchyard,  Xondon,  E.C. 


irZGHT  PH0TOCB.aPB7. 

93g  l^a  i^ajestg'g  ^^Mf^  Eogalilrttcrgliatmt. 


''pHE  PHOTOGEX  is  the  only  invention  whereby  Portraits  can  be  produced  at 
J-  Xight  quite  equal  to  those  taken  by  daylight.  Iiittructu>?i»,  Apparatut  and 
Licence,  £5  lOs.  Photogenic  Composition,  for  burning  in  the  Patent  Photogen,  8d. 
per  lb.  Collodion  made  expressly  for  the^ight  Process,  9d.  per  oz.,  or  lOs.  for 
20  ozs.  The  Photogen,  Instructions,  and  everr  necessary  for  this  new  process, 
can  be  obtained  of  JOHN  MOULE,  Sole  Patentee,  15,  Seabright  Place,  Hackney 
Eoad,  London. 

Just  published.  Vol.  III.,  price,  cloth,  33. ;  with  gUt  edges,  33.  6d. 

THE    BOOK     AND      ITS     MISSIONS,     PAST     AND 

PRESENT.  It  contains  a  fresh  survey  of  the  progress  of  the  Bible  at 
home  and  abroad  during  the  past  year ;  while  the  half  of  each  monthly  number 
has  been  generallv  devoted  to  details  concerning  the  renewed  circulation  of  the 
Bible  bv  means  of  colportage  and  a  PAID  FEMALE  AGENCY  IN  THE  LOW 
DISTRICTS  ANT)  DENS  OF  LONDON.  The  particulars  of  the  FEMALE 
BIBLE  MISSIONS,  which  are  now  beginning  to  excite  general  interest,  and 
which  are  being  carried  on  in  St.  Giles's,  among  the  Dust -heaps  at  Paddington,  in 
Westminster,  Spitalfields,  Clerkenwell,  &c.,  are  at  present  only  to  be  found  in 
this  volume  and  in  its  predecessor  for  1S57. 

The  two  Vols,  for  1856-7  are  to  be  had  bound  together,  cloth,  5s.  ;  gilt  6s.  ; 
or,  separately,  cloth  3s.,  gUt  edges  33.  6d.    Cases  for  biading  the  Nos.,  Is. 
In  one  vol.,  8vo,  12s.  cloth,  with  Portrait  on  steel. 

JHE  LIFE  AND  REMAINS  OF  DOUGLAS  JERROLD. 

By  his  Son,  Blanchard  Jerrold.  Containing  also  a  quantity  of  interesting 
correspondence  with  some  of  the  principal  Literary  Men  of  the  Day. 

"  Here  we  have  Jerrold  at  home,  and  a  more  beautiful  and  winning  portrait 
of  a  man  of  letters  does  not,  we  think,  exist." — Athenteum. 

"  A  Biography  of  Douglas  Jerrold  was  due  to  the  age.  .  .  .  Jerrold's  son  has 
raised  to  hmi  a  fitting  memorial,  an  honour  both  to  the  living  and  the  dead." — 
Literarii  Gazette. 
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THE   SCOTTISH   PROVIDENT  INSTITUTION. 

HEAD  OFFICE : 

14,  ST.  ANDREW  SaUARE,  EDINBURGH. 

LONDON  BEANCH : 

66,  GRACECHURCH  STREET,  CITY. 

THE  SCOTTISH  PROVIDENT  INSTITUTION  is  the  only 

Office  in  which  the  advantages  of  Mutual  Assurance  can  be  obtained  at 
Moderate  Premiums.  The  assured  are  at  the  same  time  exempt  from  personal 
habUity. 

In  many  Offices  (including  even  some  of  the  older  Mutual  Offices),  Assurers 
are  ofi'ered  the  choice  of  a  moderate  scale  of  Premiums,  without  any  claim  to 
share  in  the  Profits — or  of  a  right  to  participate  in  these,  at  an  excessive  rate  of 
Premium.  Assurers  with  the  Scottish  Proviubni  Institutioit  are  the  sole 
recipients  of  the  Profits,  and  at  rates  of  Premium  equally  moderate  vrith  those 
of  the  Non-participating  Scale  of  other  Offices. 

The  Whole  Profits  belong  to  the  Members,  and  attention  is  invited  to  the 
principle  on  which  they  are  allocated,  as  at  once  safe,  equitable,  and  peculiarly 
favourable  to  good  lives.  Already  Policies  originally  for  £1000,  which  have 
come  within  the  participating  class,  have  been  increased  to  £1200  or  £1500. 

Keports  of  the  Annual  Meetings,  and  every  Information,  may  be  obtained  on 
apphcatiou  at  the  Head  Office  in  Edinburgh,  from  any  of  the  Agents,  or  at 

Tbe  3^ondoii  Brancb,  66,  Gracecliurcli  Street,  City. 

JAMES  WATSON,  Manager. 

J.  MUIK  LEITCH,  London  Agent  and  Secretary. 
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>EESONS     of 

J-  any  age,  however 
bad  their  writing,  may, 
in  EIGHT  LESSONS, 
acquire  permanently  an 
elegant  and  flowing  Style 
of  Penmanship,  adapted 
either  to  professional 
pursuits  or  private  cor- 
respondence. Arithme- 
tic onamethod  requiring 
only  one-third  the  time 
usually  requisite.  Book- 
keeping, as  practised  in 
the  Government,  Bank- 
ing, and  Merchants'  Offices;  Short-hand,  &c.  rorterms,&c.,applytoMr.  SMART, 
at  the  Institution,  97b,  Quadrant,  Regent  Street  (comer  of  Swallow  Street), 
London,  removed  from  No.  5,  Piccadilly. 

*,*  CAtiTiow.— No  connexion  with  parties  travelling  in  the  Provinces  assum- 
ing the  name,  copying  the  advertisements,  &c.,  of  Mr.  William  Smabt,  whose 
only  address  is— 97b,  Quadrant,  Reg^ent  Street,  Iiondon. 
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